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PREFACE. 



The matter contained in the following pages, with the exception 
of a few additions and improvements, was drawn up about twenty-five 
years ago for private use ; its publication, at the present time, having 
been delayed at least two years, for reasons, which it will be unneces- 
sary here to state. 

The chief part of Section L, On the Different Methods of laying 
out Railway Curves on the ground, was communicated to my friend 
the late professor Leybourn, of the R. M. College, Sandhurst, in 1824, 
and afterwards published by him in the " Gentleman's Diary ;" these 
Methods being adapted to all cases that can occur in practice, as well 
as to th^ different degrees of scientific skill possessed by surveyors 
and engineers. The Constructions, Formulae, and Methods of laying 
out Compound, Serpentine, and Deviation Curves, with Tables of 
Offsets for Railway Curves, were also placed in his hands; but his 
death prevented their publication. 

As these Methods of laying out Railway Curves, especially two of 
them, have been generally adopted in practice, from the commence- 
ment of the Stockton and Darlington Railway to the present time, 
and as several other gentlemen, during the last two or three years, 
have published on the same subject, most of whom have given 
either all or part of my methods, I think it right to claim the 
Invention of them. See Remarks on the Invention of the Methods of 
laying out Railway Curves, p. 29. 

The gentlemen that have published on this subject are, Law, 
Castle, Rankine, and Hill (see page 31). I have lately seen similar 
publications by Heald, Brodie, Gardner, May, and others. Almost 
all these authors give their formulas and rules for laying out curves 
without investigation ; some of them have given an imnecessary 
profusion of formulae, which involve the subject they pretend to ex- 
plain, in such a degree of obscurity as must be very perplexing to 
students, and repulsive to those engineers who have been accustomed 
to use my methods, in which I anticipated, above twenty yea^s ago, 
all that ha>s since been done by these authors, at lecuit €is/ar as real 
practical utility is concerned. 

In Section n. I have given Methods of setting out the widths of 
ground for Railway Cuttings, on horizontal, laterally sloping, and 
uneven groimd, with original Formulae connected therewith; super- 
seding, in most cases, the unscientific methods of approximation 
given for' the same purpose used by many engineers. This Section 
concludes with methods of calculating the quantity of land required 
for projected and intended Railways. 

In Section m. I have treated extensively on finding the Con- 



viii PREFACE. 

tents of Railway Cuttings, both for preliminaiy Estimates from the 
depths, and for actual Cuttings from Sectional Areas, by means of a 
General and two Auxiliary Tables, on one folding sheet at the end 
of the work. — The Method here given of finding the Contents of 
Cuttings from Sectional Areas is, as far as I know, the only one 
mathematically correct, yet published, haying been prepared for 
private use, many years ago. 

The authors who have publfshed Tables on this subject are Sir 
John McNeill, Mr. Bidder, Mr. Bashforth, Messrs. Sibley and 
Rutherford, Mr. Huntingdon, Mr. Law, and others ; some of whose 
Tables are voluminous, and most of them well adapted for finding 
the Contents of Cuttings for preliminary Estimates ; but none of them 
are accompanied with directions for finding the Contents from 
Sectional Areas, which is the most important part of the use of such 
Tables, except Mr. Bashforth's : but his method of applying them is er- 
roneous. See pages 41 and 54. This Section contains Investigations 
of the Methods of constructing the Tables, and of using them for 
finding the Contents of Cuttings ; and concludes with investigating 
and pointing out the errors of Mr. Bashforth and others. 

In Section TV. I have given Methods of setting out the Earth- 
work of Tunnels, with a Table of the Dimensions of several existing 
Tunnels. 

In Section V. I have given the Investigation and Application of 
the celebrated Formula for the Superelevation of the Exterior Rail 
in Railway Curves, which is, I believe, due to Pambour. 

The matter contained in this Work is drawn up in a manner 
which, I trust, will be easily understood by any surveyor or engineer; 
Examples, wrought out at length, being given"' in every case, the 
mathematical Investigations of the Problems, &c. being kept separate 
from the practical parts of the Work, the whole of which, except a 
few trifling alterations, form part of a System of Railway Engineer- 
ing, which I added to the ninth edition of Nesbit's Surveying, 
lately published. 

In conclusion, I can truly say that the whole of the matter con- 
tained in this small volume, with some few trifling exceptions, was 
originally drawn up by me; the most essential parts of which 
have either been published or communicated to my friends for 
periods varying from ten to twenty- five years : no author, on the 
subjects here treated of, having preceded me, whose results appeared 
to be of a character adapted to this work, excepting one of Pambour^s 
as already noticed ; and a small part of the investigation of the rules 
for finding the contents of earthworks which has been given, as is well 
known, by various authors. 

T. Baker. 

VauxhaU Street, London, 1848. 
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SECTION I. 

THE METHODS OP LAYING OUT RAILWAY CURVES ON THE GROUND. 

On the Use of Curves in Railways in general. 

The use of curves in railways is absolutely necessary on account of 
the natural unevenness of the earth's surface, it being desirable to 
attain the nearest possible practical level by avoiding hills, crags, 
mountains, &c., by winding- round them by means of curves. Curves 
are also equally necessary in avoiding other natural and artificial 
obstructions, in many cases not materially affecting the level of the 
line ; as lakes, swamps, the windings of sea-coasts, and of rivers; also 
cities, towns, villages, parks, pleasure-grounds, &c. In this manner a 
great saving is effected in the .expense of extensive excavations, 
embankments, tunnels, viaducts, &c., as well as the expense of the 
severance of valuable property, which would otherwise be required. 
Besides, it is frequently desirable to make a winding railway, in order 
that it may embrace in its route some important city, town, harbour, 
&c., or make a junction with another railway. Straight lines in 
railways are, however, much to be preferred to curves, and are 
therefore adopted as far as is practicably possible, and are first set 
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out as bases for further operations ; every curve being, in all cases, 
excepting at the terminus of a line, subordinate to two consecutive 
straight portions of the line, which are tangents to it at its commence- 
ment and termination. The curve adopted in practice is always 
an arc of a circle ; or two, three, or more consecutive circular arcs, 
having a common tangent at their point or points of junction, as in 
the case of the compound curve ; or two or more circular arcs, 
having their convexities turned different ways, with a common 
tangent at their point or points of junction, as in the case of the 
serpentine or S curve. 

Note. — The parabola, ellipse, cycloid, &c., might with propriety, as well asr 
advantage, be adopted as the curves of railways in many cases ; but their construc- 
tion is attended with difficulty, and a near approach may be made to any of these 
curves by means of the compound curve. 



(1.) On the Different Methods of laying out Railway Curves, 

At first sight it would appear that one method of laying out rail- 
way curves would be amply sufficient ; but it has been found in prac- 
tice that both on account of the degree of scientific skill possessed by 
* the surveyor or engineer, and of obstructions on the ground, as wood, 
rivers, buildings, &c., presenting themselves either on the concave or 
convex side of the curve, or swamps, bogs, quarries, &c., preventing 
the use of the surveying chain, that at least four methods of lay- 
ing out the gurve are requisite, which 'are given in the following 
Problems; also various methods of construction and formulae con- 
nected with the laying out compound, serpentine, and deviation 
curves. 

Note. — Other authors have given other methods of laying out curves, most of 
which are either impracticable or require complicated calculations. See Pre&ce and 
Remarks on the invention of the methods of laying out railway curves p. 29. 



(2.) On Mechanical Railway Curves^ or Curve-rulers, 

Mechanical railway curves, sometimes called curve-rulers, or 
railway curves, are a series of segments of circles made of hard 
wood, as box or 
mahogany, or strong 
paste-board, with 
their radii in inches 
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maJted on them. These curves commonly begin with a radius of 
2^ inches, and terminate with one of 160 inches or upwards; the 
smallest radii usually increase by ^ inches up to 10 inches ; then 
by inches up to 20 inches ; afterwards by 2 inches up to 80, in- 
cluding all numbers ending in 5 ; lastly, by 5 inches, till near the 
end of the series, when the radii increase' by 10 inches. 

The annexed figure represents the railway curve-ruler of 16 inches 
radius. If the scale of plan, to which this curve-ruler is applied, be 
5 chains to an inch, it will represent a curve or circular arc of 16 X 5 
= 80 chains = 1 mile radius. If the scale of the plan be 12 chains 
to an inch, it will represent an arc of 16 X 12 = 192 chains = 2 
miles and 3^ furlongs radius, and similarly for other scales. 

(3.) The limit of the radii of railway curves. 

One mile, or 80 chains, is the least possible, or minimum limit of 
the radii of railway curves, as appointed by the British parliament ; 
because, in curves of less radius, the centrifugal force, or tendency to 
motion in a tangental direction, of a railway train of great velocity, 
is so much increased as to endanger its running off the line, on the 
convex side of the curve. This limitation is dispensed with, when 
the curve is at or near one of the termini of the railway, or at or 
near a principal station, where the speed of the train must be gradu- 
ally diminished, before it reaches the curve, for the purpose of halting. 
Curves of less than a mile radius may, however, be safely admitted by 
giving a proper superelevation to the exterior rail to coimterbalance 
the centrifugal force. (See Formula, Section V.) 

PROBLEM L 

Case I. 

To determine the Radius of a Railway Curve mechanically , that iSy 
by the Curve Rulers ; the positions of the straight^ or tangental 
portions of the^ Railway being given. 

This problem admits of an indefinite number of solutions, but the 
curve adopted is generally that which falls on ground presenting the 
fewest natural or artificial obstructions, provided its radius be equal 
to, or exceed 80 chains. (See Art. 3.) 

Let A B, CD, be two straight portions of a railway, the positions 
of which are given by an accurate plan ; and which, when prolonged, 
meet at T. Apply several of the series of curve-rulers (see Art. 2.) 
to touch the line A B, without cutting it, at the points B, B', B'', &c. 
and also to touch CD, in like manner, at the points C, Q,\ Qf\ &c. ; 

B 
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and let B C, B' C\ B"' C'\ &c., be the curves thus obtained. 
Then whichsoever of t 

these curves may 
appear, on a careful 
consideration, to be 
least obstructed hj 
hills, lakes, rivers, 
buildings, &c., must 
be adopted as part 
of the line of rail- 
way, provided its 
radius be equal to, or 
exceed the required 
limit. The radius is 
determined by multiplying the number on the curve-ruler, by the 
number of chains per inch on the scale of the plan. 

Example. If the curve B C be drawn by the curve-ruler, numbered 
22, and be adopted as part of the line, and the scale of the plan be 
5 chains to an inch, required the radius of the curve. 

22 X 5 = 1 10 chains = 1 mile, 3 fur., the radius required. 

Note. — By this method the radii of railway curves are commonly found in 
practice; but since a circular arc of large radius apparently coincides with its 
tangent for a considerable distance, it is difficult, in this manner, to determine the 
exact starting points of the curve ; besides, if the plan be not strictly accurate, as 
is too often the case, the positions of the tangents cannot be said to be given, and 
therefore this method is out of the question, except in roughly determining the 
radius and starting points of the curve, so that it may fall, in its progress, on the 
most favourable ground. 

Case IL 

To determine the Radius of a Railway Curve geometrically, the 
Starting Point B being given. 

Prolong A B, D C, till they meet at T ; bisect the angle A T D by 
the line T O ; and at B draw B O perpendicular to A T, meeting 
T in 0. Then is the centre, and B O the required radius of 
the curve B C. 

Ob, 

Make T C = T B ; and draw the perpendiculars B O, C O, 
meeting in O. Then B O, or C O, is the raiHus of the curve. 

In the same manner, the other radii C O", C'^ €/% &c., of the curves 
B' C; B'' C'% &c., may be found. 

NoTK The truth of the two preceding methods of finding the radius follows 

from the nature of the tangents. 
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Case HI. 

To find the Radius of the Curve, hy taking Dimensions on the Grotmd, 
the Map being known to be inaccurate, and the Starting Point B 
being given. 

Range the tangents A B, D C, till they meet at T ; measure B T j 
then measure on T D till T C = B T ; also measure B C. Then 
BO = ^B C . B T-i- ^B T2-iB C« ♦= radius required. 

JEx. Let B T = 82.50 chains, and B C = 132.00 chains. Then 
B O = K132 X 82.5)^ ^(82.5)2-1(132)2=5445^49.5 = 1 10 chains, 
the radius required. 

Or, by Trigonometrt. 

Range the tangents A B, D C, till they meet at T, as before, then 
measure B T, and take the angle B T C, ^ of which is the Z B T O ; 
then in the triangle B T O, right-angled at.B, are given B T and the 
Z B T O to find B O ; Whence by trigonometry, 

cot. ZB T O : rad. : : T C : B O the radius required. 

Ex. Let B T = 82.50 chains, and the angle B T C = 106° 16^. 

Then cot. ^ ZB T C = cot. ZB T O, 53° 8' - 9.87501 

: rad. or sin. 90° - - - - 10.00000 

:: B T = 82.50 chains - - - 1.91645 

: B O = 110 chains, the required radius - 2.04144 

Case IV. 
To find the Radius of the Curve, when the Plan is known to be inac- 
curate, and the Tangents A B, DC, cannot be prolonged to meet at 
T on account of obstructions, the Starting Point B of the Curve 
being given. 

From B measure a line B D, on the most convenient ground, to 
meet C D at D, taking the angles T B D, T D B ; the sum of which 
taken from 180° gives the ZB T D, whence by trigonometry, 

sin. zB T D : B D :: sin. ZT D B : B T. 

Now in the right-angled triangle B T O are given B T and the 
angle B T O = fZB T D, to find the radius B O, which may be 
done as in Case III. 



• Demmstraiwn, — In the A B T H, T H = V B T-B H«=a/B T*- JB C«, 
and by the similar As B H T, B H O, VBT*- J B C (= T H) : B T :: 
iBC(«BH);BO«iBC . B T ^ VB l*- JB C«. Q.E,V. 

b2 
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PROBLEM n. 

To lay out a Railway Curve by the common Method, 

Let A B, C D be two straight or tangental portions of a railway, 

the points B, C being required to be joined by a circular curve B C, 

to which A B, C D shall be tangents at the* points B and C ; and let 

B O be the radius of the curve, which is supposed to be deter- 




mined by one or other of the cases in Problem I. accordingly as the 
map is found to be accurate or inaccurate. Put the radius B O = r ; 
measure on the tangent A B prolonged the distance B j:?i = 1 chain, 

as is usual in practice ; set off jo^ 5^1 = _— ♦ at right angles to B pj ; 

then ^'i is the first point in the curve. Through B q^ measure the 

right line B 5^1 j!?2 = twice B pi = 2 chains, and set off j!? 2 5^2 = — = 

r 

twice jOi qi at right angles to ^ qiP^y tl^en q^ is the second point in 

the curve, repeating the last operation till the curve reach the point 

C. Lastly, 5^3 C JO5 being measured = 2 chains, the last offset p^ D 

* Demonstration. — Complete the semicircle B C Q, prolong B O to Q, and join 
91 Q» B jj. Then because B p^, BjDj, Bq^ are always, in practice, so very small 
compared with B Q, that they nearly coincide with the curve, and consequently 
B/jj is approximately = B ^j « q^p^ = ^i ^a = i By^ ; /, by the nature of the 
circle the As B 9, Q, B /)j ^j, B jd, q^ are similar, and 

B <7 .• B P.2 »• 
BQIB^, ::By,:;,,y,=g^=^ = -r' 

also- : :: Bya:;)393 = B9, X By, = -g-^=.-. 

B 0^1 B Q, being put = r, and Bjd, = B y^ » &c. ==9; and when 9 = 1 chain, as 

in practice, ft 9^, = j^, and p^ q^ ^p^q^^ &c. « -. Q. E. D. 
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will be found = the first offset pi q^, or half the preceding one p^ C, 
if the work be right. See the following notes and example. 

Note 1 . — « Only a small part of the operation for a curve of great length is 
shown in the figure ; but as the whole of the work, except the first and last offsets, 
is alike, to show more would 1)e unnecessary. 

Note 2. — The values of — for all radii, from 15 chains to 540, are given in 
Table No. 4. at the end of the work. 

Ex, Let B O = r = 80 chains = 1 mile : then __=__ of a chain, 

2r 160 ' 

which being multiplied by 792, the number of inches in 1 chain, gives 

1 X 792 
■ = 4.95 inches, the first off*set P\q\\ whence 4.95x2 = 9.9 

inches, the second offset p^ q<^. 

Or, by Table No. 4. opposite 80, in the column marked Radius, &c. 
stands 4.95 inches, in the column marked Offsets, 8wj. which is the 
value of j[?i ^'i, as above. 

Note S. — By this method the greater part of British, as well as foreign, 
railway curves, have been laid out, having been invented by the author about 
25 years ago, when the Stockton and Darlington railway was laid out. It was 
eagerly adopted by railway surveyors, as it involves very little calculation, and does 
not require the use of an angular instrument. It is, however, defective in practice, 
on account of its requiring the coupling together of so very many short lines, as 
small errors will unavoidably creep in and multiply, and more especially so if the 
ground be rough, so that the curve has frequently to be retraced several times 
before it can be got right, especially if it be a long one. This defect in the above 
method induced the author to prepare three other methods, which are given in the follow- 
ing Problems, and which he would recommend to engineers according to circumstances. 
See Observations on the invention of the methods of laying out railway curves at the end 
of these Problems, 

Note 4. — When the curve shall have been laid out with sufficient accuracy, the 
rods or quills that mark the ends of the offsets, q^, q^ &c. must be taken out, and 
their places supplied by strong wooden stumps, about 16 or 18 inches in length, 
and 1^ inch square, each end of the curve being marked with three stumps, or one 
large one with a cross or some other conspicuous mark on it. The straight por« 
tions of the line must also be marked with stumps at the end of every chain. 

PROBLEM in. 

To lay out a Railway Curve by Ordinates or Offsets from its Tan- 
gents, no material Obstructions being supposed to exist on the convex 
Side of the Curve, to prevent the use of the Chain, 

Case I. 
When the length of the Curve is less than ^ of its Radius. 
Let B C be the curve, A B, C D tangents thereto, which are 
ranged till they meet at T, and B O the radius^ of the curve, which 

B 3 
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must be correctly determined by one or other of the cases in Prob. I. 
according to circmnstances. Measure on B T the usual distance B/?i 

= 1 chain, and lay off the offset ^^ ^'i = q~~ (^ being the radius of 




the carve as before), then measure pi |>2 = ^ chain, and lay off 

P2 ^2 = "o" • "^^^ successive offsets, at the end of every chain being 

1 2* 3* 4^ 

-p-,^j ^^ — J &c.*, or what amounts to the same thing, the 
2/'27*2r2r 



• Demonstration. — Draw the radius ^3 O, and q^a ± to OB. Put O B 
B Og^^r, and ^ja^PjBsS; then Oa = A/r*— 8*, and Ba« ^3^3= OB— Oa 
=: r— V r* 8*. Now, if 8 be taken successively =1*, 2*, 3', &c. chains, the values 



of p, gp pj q^t Pa 5^3, &c. will be respectively r— Vr^— 1^ r— Vr*— 2*, r— Vr*— S*, 
&c. But as 1', 2^ 3^ &c. are very small compared with r\ within the limitation 
assigned to Case I. of this Problem, the values of Vr^—l^, ,v^r*— 2*, &c. may be 

1« 2^ 
taken respectively r—^-;, »*— si» &c. without material error, whence jd, ^j = r — 

/ l«\ la /-- 2«\ 2« 

(r — 2^j «2;»^ 9 *= **■" l** ~ 2r/ ^2r* ^^'^ "' ^^^" *^® length of the curve 
exceeds { of its radius, only 5 or 6 of the offsets ought to be taken in this 
manner, and the remainder, say, commencing with pj q^, ought to be taken = 
r — Vr*-?*, &c. Although in a curve of 80 chains' radius, the lOth offset by the 
contracted method exceeds the same offset by the correct method by only } of a 
link out of 62^ links. This difference, however, becomes gradually greater as the 
distance on the tangent approaches the 20th chain. 
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2d, 3rd, 4th, &c. offsets, are respectively 2^, 3^, 4^ &c. times the first 
offset, or 4, 9, 16, &c. times the first one. 

Having laid out the offsets in this manner, till the last one, which 
suppose to be p^ q^ is either within, or very little more than, a chain 
from T, make p'^ T = j!?4 T, and lay out the same offsets in an in- 
verted order on T C, as were laid out on B T, that is, beginning with 
the greatest first and ending with the least. 

1 X 792 
Ex. Let the radius of the curve be 80 chains, then p^q^^=z ^ ^^ 

= 4.95 inches ; whence pa $'2 = '^ >< 4.95 = 19.8 inches, pj q^ = 
9 X 4.95 = 44.55 inches = 3 ft. 8.55 in. &c., or the value of the first 
offset may be taken from the table at the end of the book. 

To make the Distances of the Stumps equal. 

As it can rarely happen in practice that the distance q^ q\ will be 
= 1 chain, when this is the case, it will be better to set out the curve 
from C as was done from B : then, if the distance q^ q[ ^ be less than 
1 chain, suppose m links less, lay the chain from 5^4 to 5^3, and at the 

distance ^'4 ^= w, lay off the offset ^« = s , then s will be the 

point for the stump, instead of 5^4, thus making q\ s-=\ chain. 
This operation must be repeated between q^ and q^^ q^ and 5^1, &c., the 
last point to be changed necessarily falling on the tangent C D. If 
the distance q^ 5^4 be greater than 1 chain by m links, lay the chain 
from 5^4 in the direction of 5^4, and, at the distance of q\vzzm links, 

lay off the offset «? « = — o"^^ — > ^^^^ ^ ^^ ^® *^® place for the stump ; 

next lay the chain from q^ in the direction of u, and repeat the pre- 
vious operation : this must be done to the end of the curve, the last 
mark to be changed falling, in this case, within the curve. The 
fitumps may now be put down as pointed out in Note 4. Prob. 11. 

Ex. 1. When the distance q^ 5^4 is less than 1 chain by 40 links, 

the radius of the curve being 80 chains. Here ^ * = ^^ — ^ — = 

(I-.40) X.40 , .60x.40x792 , ,00 . n • u i 

^ leb ~ 160 ^ ^^* ~ limch nearly. 

Ex, 2. When the distance q^ q\ is more than 1 chain by 40 links, 

and rad. = 80 chains. Here v u = Oi^ = (l+.40)xJ0 ^ 

2r 160 

=(i:40>^Mx792_ 2.742 ;„. » 2| inches nearly. 

ti 4 
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Case IL When the Curve is any required Length. 

As it is inconvenient in practice to have the offsets greatly to 
exceed two chains in length ; if, therefore, the curve be a long one, 
the offsets may be confined within proper limits by dividing the curve 
into two or more parts, and introducing one or more additional tan- 
gents. In the annexed figure the curve B C is divided into two 



T p'z y^ pi c' 



pi pa Ti 




parts in C, at which point the tangent T C^ "F is drawn, meeting 
the tangents B T, "F C in T and T', the tangents B T, T C being 
each taken = ^i^a + 1 J»3 S's*? wherein B JO3 is taken the nearest 
whole number of chains to -|- B O, and p^ q^ is the offset correspond- 
ing to B p^. By thus taking the length of B T, T C^ the last offset 
on B T and the first one on T C will meet at 5^3, the middle point of 
B C^ and therefore the distances of the ends of the offsets, that form 
the curve, will all be sufficiently near to equality, i, e, to one chain. Also 
by trigonometry, BT : BO :: rad. : tan. zBTO = ^ZBTC'; 
whence the Z. B T C becomes known, and consequently the direction 
of the new tangent, T C T' is also known. Having, therefore, de- 
termined B T and Z. B T C, the offsets may be laid out to p^ q^ ; 
and having made T ^93 = T p\, the same* offsets may be laid out, in 
an inverted order on T C ; the order of the offsets being a second 



* Demonstration.'-By the similar triangles O B T, q^ p^T, OB iBp^ + p^T 
(BT) i: p^q^ IjDjT; but since Bp^^^-OB, or the nearest whole number to it, 
and since /),T must always be very small compared with Bp^, it may be rejected; 
/.OB: - O B ( = very nearly to B T) : : />, grg : />,T« -p^ q^ wherein n may be 
taken any whole number, 8 being the most convenient, as in the example. 
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time inverted on C T', and a third time on T' C. If the distance 
of the middle offsets q^ ^2 ^^ ^^ss or greater than 1 chain, that dis- 
tance, and consequently the following ones, must be made equal to 
1 chain, as in the preceding case. 
Ex. Let B O = 240 ch., then B ^3 = ^ B O = 30 ch., p^ q^ = 

IbD= W = ^-^^^ ^^ • ""^^"^^ B T = T C' =B ;>3 + i Pa 3^3= 
30+^ 1.875 = 30.2344 ch. = 30.23^ ch. nearly: and by trig. 



Ai 

• 
• 


3 30.2344 (E 
240 (B 0) 
rad. 


^T) log. 


- 


- 


1.48050 

2.38021 

10.00000 


• 


tan.izBTC' = 


82° 


49' 
2 


10.89971 



ZB T C = 165° 38', whence the position of 
the tangent T C T' becomes known ; it will be unnecessary in this 
case to find Z. T T" C. 

By table 4 the first offset on BT, viz. Pi S'l ==^ 1*65 in., from which 
the other offsets may be found by multiplying by 4, 9, 16, &c. which 
may be laid out as in the last case, JO3 q^ being the 30th offset from 
B, and meeting the corresponding offset p^^ q^ at 5^3, the middle of the 
curve B C\ The method of making the distances equal on the 
second part C C of curve, if required, is the same as in Case I. 

NoTs. — If the curve be a long one, it may be divided, in this manner, into S, 4» 
or 5 parts, according to its length. 

Case III. When the Length of the Curve exceeds the Limit adopted 
in Case I., hut is considered too short to he divided into Two Parts^ 
as in Case IT. 

Let the curve be one of 80 chains radius, and between 32 and 38 
chains in length, then to avoid the trouble of adding another tangent, 
the offsets beyond the 8th must be calculated from the following 
formulae: — 

p^q^^zr— A/r2 — 92 
f>8 5'8 = ^- a/^^-102 
&c. = &c. 

If the radius of the curve be 160 chains, and its length about 50 
or 60 chains, the offsets must be calculated, as above, beyond the 

12 22 32 
15th. The formula 2~l» 2~i^' 27* ^^' ^^ing a very near approximation 

to the true lengths of the offsets, within the limits assigned, but be- 
jond these limits the errors of the offsets begin gradually to augment, 
till they become too considerable to be overlooked. See Demonstra- 
tion to Case I. 
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PROBLEM IV. 

To lay out the Curve^ where Water, Swamps, Quarries, or other Oh- 

strtictions prevent the use of the Chain, by Two Theodolites. 

The position of the tangents A B, D C to the curve at its extre- 
mities B and C, its radius O B or O C, and the Z B O C = supple- 




ment of the angle made by the tangents when prolonged, being 
determined; join B C, and take several equidistant points qi, q^y qz^ 
&c. in the curve, from which points draw lines to B and C. 

Take the 21 5'i C B = an arc whose sine is g— , wherein 5 = B 5^1 

= S'l 5'2 = &C' &°d r = O B, or, because I is, in practice, usually 

required to be = 1 chain, take Z. 3^1 C B = arc whose sine is o~- 

The several angles may then be arranged as below. 

Z^i CB = arc to sin. ^^ and Z^iBC = i Z.BOC-Z^'i CB, 

Z.q^Q^^2jLqi C B, Lq^^O=^\ ZB O C -2Z.^iCB, 

Z.5'3CB = 3Z.5'iCB, Z5'3BC=iZ.BOC-3Z$'iCB, 

Z^4 CB = 4Z5'iCB, Z5'4BC = ^ ZBOC-4Z9iCB, 

&c. s= &c. &c. = &c. 

Therefore if theodolites be fixed at B and C, and the angles 
^1 C B, ^'i B C be taken at the same time, the intersection of B q^ 
and C qi will give the point q^. In the same manner by taking the 
angles q^ C B, g'a B C, the intersection of B q^ and C q2 will give the 
point ^29 ^* 
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Ex, Let the radius O B = 80 chains, and the angle between the 
tangents A B, D C, when prolonged to meet, be 160® ; then its sup- 
plement= ZB O C= 80^ and ^ ZB O C = 40^ Also Lqi C B 

= arc to sine | r ( = jg^= .00625) = 0° 2V 29^ whence Z S'l B C 

= i ZB O C - Z^i C B = 40® - 0® 21' 29'' = 39® 38' 31"; Z^a 
C B = 2 Z^i C B = 2 xO® 21' 29'" = 0® 42' 58" and Z^'a B C = 
I ZB O C - 2Z^i C B = 40®-0® 42' 58"= 39® IT 2",&c. The 
angles would be best arranged for use as follows, the opposite ones to 
be taken at the same time. 
Z yj C B = arc to sin. -00625 = OQ 21' 29", Zy, BC«JZBOC— Lq^CB 

= 39° 38' 31"; 
ZyjCB = 2Zy,CB «0O 42^58", Lq^BC ^\LBOC ^2 Lq^CB 

= 39° 17' 2"; 
Z^3CB = 3Zy,CB =1° 4'27", Z^, B C = JZ B O C- 3 Zy^ CB 

= 38° 55' S3" ; 
Zg^CB=4Zy, CB = 1°25'56", Zy^BC = iZBOC-4Zgr, CB 

= 38° 34' 4" ; 
&c. = &c. = &c. &c. = &c. 

This list of angles must be continued till « Z S'l C B can no longer 
be taken from \ Z B O C, and one angle in each column being taken 
at the same time, as Z 3^i C B at C and Z S'l B C at B will give the 
point q^x and so on for the other points q^^ q^ &c. See the following 
notes. 

Note 1. — Where the obstructions are such as to prevent the stumps being put 
down at the consecutive points ^p q^^ q^, &c., it would be best to take every fourth 
angle, thus obtaining the points q^, q^, q^^ &c., which will be 4 chains apart on the 
curve, the intermediate points being left to be put in when the work of the line has 
progressed so far as to present a better opportunity. Or, if it should be thought 
preferable to avoid taking a multiplicity of angles, every fourth angle may be taken 
in any case, as this method is equally available whether obstructions exist or not. 

Note 2. — Mr, Rankine^s method of setting out the curve. As this method is a mo- 
dification of the one just given, it will be proper to explain it here. It depends on 

the property already given, t. c. sin. Z ^j C B = '— ; which angle is well known 

to be = Z ^r, B T, or Z ^r, B T = arc to sine — » 5 being = 1 chain, and the rad. 

of tables = 1 . A theodolite being fixed at B, and the Lq^ BT being taken, the 
distance 5, or 1 chain, is set off from B to q^ in the direction of the axis of the 
instrument ; the Iq^B T is next taken = 2 Z 9, B T, and the distance qi q^^l 
chain applied between 9, and the direction of the axis of the instrument, and so onto 
the end of the curve. It will be seen that this method, though elegant in theory, is 
quite as objectionable in practice as the common method, given in Problem II., 
since the least errors, at the commencement of the operation, will gradually multiply 
as the work proceeds, whether the errors be in taking the angles q^ B T, 9, -^ ^* &c*» 
or in laying out the distances B q^, 91 q^ &c., or in both. Whereas in the method 
by two theodolites, just given, an error in takin^^ one angle does not affect any 
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other part of the work, but simply the point to which the erroneous angle refers, 
the position of which point may be easily corrected. Besides, Mr. R.'s method will 
be found impracticable where hills, woods, buildings, &c. are within the concavity 
of the curve, his method having been ostentatiously put forth as a universal method, 

Demonst, to Prob. IF. — The angles B 7^ C, B q^ C, B^, C, &c., being in the same 
segment, are well known to be equal and constant, and also equal to half the supple- 
ment of Z. B O C, and consequently the sums of the angles of the triangles B q^ C, 
B 9, C &c. adjacent to B C are equal to } ^ B O C, whence LqiBC ^^IBO C — 
lq^ C B, Zq^B C ^^ IBOC—lq^CB^ (because equal angles stand on 
equal arcs) JZBOC — ^Iq^CB, &c. Also join O q^ and put B O » r, and B ^j » 
9, then it is well known that JZ-BO^isZ^, CB, and, because the sides B O, 9, O 

of the triangle B O q^ are equal, sin. J Z B O ^j » sin. lq^ C B= — ; or, by 

taking rad. t= 1, and 9 » 1 chain, as required in practice, sin. /• 9| C B s — » 
or Z 9j C B s arc to sine — - . Q, E. D, 



PROBLEM V. 

To lay out a Railway Curve hy means of Ordinates or Offsets from 
its Chord or Chords^ no materidt Obstruction being supposed to exist 
on the concave Side of the Curve to prevent the use of the Chain. 

Let B C C be a portion, or the whole, of a curve of a railway ; 
A T, T' D' and C D tangents to the curve at B, C and C ; O the 




centre, B the ifadius, B C and C C chords of the curve ; which 
chords must not exceed 40 chains, if the radius be 80 or 120 chains, 
but they may be 60 chains, if the radius exceed 120 (this limitation 
IS necessary to prevent the offsets pi qi, p^ g» &c. being too long, as 
was observed with respect to the offsets from the tangents, in Prob. 
in.); and let the radius g^ bisect the curve and chord in q^ and p^ 
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respectively. Then from the right-angled triangle B p^ O, in which 
B O and Ajpa = ^- B C are given, the Z. B O jOj = Z.T B C may 
be found, which determines the position of the chord B C ; also Op^ 
may be found from the same triangle being = //O B* — B p^^ = 
V0B2 — ^BC'2. Put O B = r, O jpa = s, and the | chord B p^ 
= n chains, then 



q2P2=-Vr^-{n^2y-s, 
&c. = &c. 



93P3 Vr^-in^Sy-s^r-s 
9z 1>3 being supposed to be the offset at the middle point of the curve 
B C\ not the third offset as shown in the figure, it being impossible 
to draw all the offsets without confusing the figure or making it 
unnecessarily large. After reaching the middle point q^ of the curve 
the same ofisets are repeated in an inverted order till the curve shall 
have been set out to C. The same operation may be repeated as 
often as necessary, till the whole curve be completed, observing to 
make the Z.B C C = 2 complem%nt of Z.T B C, which has been 
ahready found. See the following Notes. 

Note]. — When B C is the whole curve, and its chord 'Bp^C includes a 
fractional part of a chain, the distance of the offsets on each side of the middle of 
the curve will be less than one chain ; therefore that distance, and consequently the 
following ones, must be made equal, as was shown with respect to the distances in 
Prob. III. 

Note 2. — If the last chord, which suppose to be O C, be less than the preceding 
chord or chords, the LOC C must be found, and added to the LOBO or 
O C B, which will give the Z B C C, showing the direction of the chord C C. 

Note S. — This method of laying out the curve is seldom used, on account of the 
calculations it involves. It may, however, be used with advantage where a winding 
river or cliflP Is close to the convex side of the curve, or protrudes in some places a 
little through the curve ; thus preventing the use of any other method, except that 
in Prob. IV., which requires two theodolites. 

Definition of the Compound Curve, (See figures to Prob. VL) 

The compound curve B C C C, joining the tangents A B, D C, 
is composed of three circular arcs B C, C C, C C, having common 
normals O C, O' C at their points of junction C, C ; and therefore 

* Demonstration Draw O Q parallel to B C, ^,Q j_ to O Q, and join ^,0 ; 

and let n » number of chains in }B C or p^O, and O p^ = 1 chain. Tlien 
P^Pi = O Q = n — 1 ; and (Euc. I. 47.) ^j Q « Vi* ^ {n - 1)» ; whence 
q^p^ = Vr»-(n«- iy-j>t Q; butJ>^Q« p,0 « », /. q^p^ » v'r* - (»-l)»-f. 
ffimilarly q^p^ is found = >/r» — (n? — 2)« - n, &c. Q. E. D, 
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common tangents at the same points, the radii of the three portions 
of the curve being respectively O B = O C, O' C = O' C and 
C C = C C^\ This kind of curve is adopted where the line is 
required to pass through given points, as C and C\ to avoid obstruc- 
tions, or where a principal station or terminus is at or near C ; in 
the latter case the radius O^' C may, if required, be less than 80 
chains. 

The compound curve may consist of two, three, or more portions 
of different arcs 5 thus the curve bc</ consists of two portions, bc^ct/^ 

PROBLEM VI. 
L To find the several radii of the Compound Curve mechanically,^ 

Let' A B, D C'^ be the tangental portions of the line, which are 
required to be joined by a curve passing through the points C, C, 
the point (u" not being given. Select a curve-ruler such that being 
applied to touch A B at B, it may also pass through C : if this curve 
do not pass through C, but through some other point E, another 
curve-ruler of less radius, in this case, must be selected, and such 
that it may touch the arc B C at C without cutting it or its pro- 
longation towards E, and also pass through the point Of : if this curve 
cut the prolongation C T' of the tangent D C, another curve-ruler 
of less radius than the last one must be selected, and such that it 
may touch curve C C at C and the tangent D Q," at Of' : thus 
completing the curve B C C C. The radii O C, O' C, O'' C" may 
be determined from the curve-rulers, as in Case I. Prob. L 

2. To find the radius cf o' of the Compound Curve b c & geometH- 
callt/y the starting point b and the raditis b o being given. 
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From the given point b in the tangent a by draw the given radius 
b o ±, io ab\ and draw the curve to some point c, where it is found 
convenient to change the radius : draw the radius o e, and X thereto 
draw c ^, meeting the tangent d t in t^ ; make f c' = f c, and from 
{/ draw c' o' X to t </ meeting c o prolonged, if necessary, in o^ ; 
then o' is the centre of the arc c (/ of the curve, conformable to the 
nature of tangents. 

The method of constructing the curve, when it consists of three or 
more parts, is sufficiently obvious. 

3. One of the two radii of the Compound Curve, and its starting 
and closing points being given, to find tKi other radius. 

Let ab,&d be the tangents, b and </ the starting and closing points 
of the curve. Draw the perpendiculars b o r=- c' h -=> given radiua 
to the tangents ; join o A, and bisect it in /; ^V2i^ fo' X to o A, 
meeting c' h prolonged in o' ; join o' o and prolong it till o c = c/ A : 
then the points o, o', are the centres of the arcs b c, c c% which 
constitute the compound curve, o^c = o' c/ being'the radius required.* 

Note. — In the compound curve B C C C", where the radius C" O", which is 
to be found, is less than the preceding radius C O, the ± C H is made = C O ; 
H O is joined and bisected in F ; and F O'' drawn ± to H O', meeting C" H in 
O", which is the centre of the arc C C'^ &c. 

Definition of the Serpentine or S Curve. 

The serpentine curve B Gr C is used in railways, when obstructions 
or some other cause render its adoption preferable ; it consists of two 
circular arcs of different or the same radii, having their convex 
sides turned in opposite directions, like the letter S, whence it 
is sometimes called the S Curve ; the two portions B G, Gr C 
of the curve have a common normal O G (V at their point of 
junction G, and therefore a common tangent at the same point. 
This curve affords the most easy means of joining two parallel, or 
nearly parallel, portions of a line of railway. 

PROBLEM Vn. 

1. When one radius and its tangental point are given^ to 
find the other radius and tangental point of the serpentine curve 
geometrically. 

From the given tangental point C draw the given radius C O X 
to the tangent C D, and draw the curve C G to some point G, 

* Demonstration, — Since of = /A, and fof is ± to oh^oof^ofh^ also 5 o was 
made =s c' A = o c ; ,\€f e ^ of cf, and the normal of oe is common to the arcs of 
the curve. Q. E. D, 
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where it is found convenient that it should have its point of con- 
trary flexure: through O G draw the normal O G O'; from 




G draw GTX to O G O' to meet the tangent A T; make 
T B = T G ; and draw B O' ± to A T, meeting O G O' in O' ; 
then O' is the centre, and O' B = O G is the radius of the curve 
B G, as is evident fi:pm the nature of tangents. 

Note. — The radius O' B, and tangental point B may be found mechanically, 
L «. by the curve-rulers, as in Problems I. and VI. 

2. WTien the tangental points and one of the radii of the Serpen- 
tine Curve are given, to find the other radius geometrically. 

From the given tangental points C and B draw CO, B H, re- 
pectively _L to the tangents C D and B A, and equal to the given 
radius ; join O H, and bisect it in F ; draw F O' J_ to O H, meet- 
ing H B prolonged in O', and join O, O' ; making O^ G = O' B ; 
then O' is the centre, and O' B = O' G is the radius of the portion 
B G of the curve, as required. * 

Note 1. — The radius B O' may be found mechanically as in the preceding 
case. 

Note 2. — The radius O' B may be found from the following formula, wherein 
5 = B C, r = given radius O C, o = Z T B C and o' = Z T' B C. 

O' B =: g(g - 2r sin. gQ _^ g^^ mvestigation and fig. to Prob. VIII. 

2 (8 sin. o + 2r sin. » °~" \ 

Ex, Let 8«20O chains, r = 110 chains, a = 45^ and o'=:20°5 then sin. 
\-a! 450- 20° 



0= •70711, sin. 0'= -34202, 



12° SO', the sine of which is 



•21644; and by the formula O' B « 200(200 - 220 x -34202) ^ 

• ^ 2(200 X -70711 + 220 x •21644') 



200 X 124-7556 
2 X 151-7282 



= 82-22 chains. 



* The demonstration in this case is similar to the one given to Prob. VL 
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I 

It may thus be readily ascertained whether the required radius O' B is greater, 
equal to, or less than 80 chains ; if less, the given radius r ought either to be 
diminished, or the distance B C of the tangental points ought to be increased 
according to circumstances, in order that O' B may be of the required length, 
assuming that the portion B G of the curve is not near a terminut or principal 
station. 

PROBLEM VIIL 

I, When the two portions of the Serpentine Curve have the same 
radiuSy to determine that radius geometricalli/, the tangental points 
and their distance being given. 

Let A B, D C^ be the tangents, B and C the given tangental points, 
and B C the given distance. Draw Bq= Co respectively X to 



AB, D C, and of any convenient length ; through o, parallel to B C, 
draw o q indefinitely ; with the compasses apply o' o" = 2 C o' = 
2 B o ; through C, o^' draw C o" O, meeting B O prolonged in O ; and 
tlirough O, parallel to o^' o\ draw O O', meeting C o' prolonged in C; 
then O and O' are the centres, and O B and O^ C are the equal radii 
of the serpentine curve B G C, the common normal of the portions 
B G, G C of the curve, being O GO' = 2B O = 2 C O'.* 

2. To find the common radius of the two portions of the Serpentine 
Curve by calculation, the same things being given as in the pre* 
ceding case^ and the angles T B C, T' C B. 

PutBC = a,BO = CO' = r, Z, TBC = «, and Z rCB=a'; 

* Demonstration, — Draw o" b parallel to O B ; then by similar triangles, 

Cc/ : c/o" = 2 Cc/ :: c O' : 2 c (y = o O', 

and Co" : CO::Co' «Bo = 5o" : CO' 

5<»":BO«C<y. Q.E.U. 

o 
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^^ ^ ""sin. a + sin. a • -h 2 sin. of arc to cos. ^ (cos. a -f cos. a')" 

JJar. Let I = 200 chains, a, = 27°, «'= 50° : then from a table of 

nat. sines sin. a = .45399, its cos. = .89101 ; sin. a'=.76604, its cos. = 

.64279 : whence \ (cos. a + cos. «') = \ (.89101 + .64279) = .76690 

= cos. and 2 sin. of arc to cos. .76690 is 1.28334 ; therefore 

- - ^^ = — — ^ = 79.89 chains, or nearly 



.45399 + .76604 + 1.28334 2.50337 
80 chains, the radius required. 

Note. — The method of forming the serpentine curve with a common radius is 
much to be preferred to any other, when the nature of the ground will admit of its 
being done ; and more especially so, when the daJtoL, as in the preceding example, 
will only just give a common radius of 80 chains, whereas, if the radius of one ot 
the portions of the curve had been taken greater than 80 chains, the other radius 
would have necessarily been less than 80 chains. 

PROBLEM IX. 
To make a given deviation H Q^from a straight portion of a Line of 
Railway, A H D, by means of three Curves, B G, G Q G', G' C, 
having their radii, OB, O' Q, O'' C, all equal; in order that the 
lateral Works of the Line may avoid the Building, or other Ob- 
struction, b, which is close to the centre of the straight portion of 
the Line, 

• Investigation. — Draw P O, P' C ± to B C ; through O draw O Q parallel 
to B C, meeting CV P' prolonged in Q: then 0'=2isBP=sr sin. a, O F » 
P' Q = r cos. a, C P' = r sin. o', O' P' = r cos. a', O' Q = O' F + P' Q = r 
(cos. a + eos. a') : whence, from the right-angled triangle O Q (y, sin.\ Z O' O Q, 
= J (cos. a + cos. a'), which is therefore given, whence the comp. of Z O' O Q = 
Z O (y Q, is known, and may be thus expressed, sin. Z OO' Q ■> sin. of arc to cos. 
l(cos. a + cos. a'). Whence OQ==PP'=0 0'x sin. ZOO'Q=2rx sin. of 
arc to COS. J(cos. a+cos. a'),8sBC = BP + PP' + FC = r sin. a + r sin. 
a! + 2r sin. of arc to cos. J (cos. a + cos. o'), from which 

y. -_ ^ n, ^^ J^ 

sin. a + sin. a' + 2 sin. of arc to cos. |(cos. a + cos. a^) * 
When the radii are unequal, and one of them, as r ss CV C is given, and 
the other R = B O is required ; then 0'0 = R + r, BP«R sin. a, P O = 
PrQ « R cos. a, (y Q « R cos. a ^ r cos. a', and O Q » P F a 
VO^Cy - 0^"Q» =: V(R + ry - (R cos. tt + rcos.y)», 5 « R sin. « + r cos. «' + 
V(R + »•)■ - (Rcos. a + rcos. a')*. By transposing and squaring, and re- 
membering that sin.* + cos.* = 1, &c. there results 8* — 2 8 (R sin. a + r sin. o') = 
2 Rr (1 — cos. acos. o! — sin. a sin. a') = 2 Rr (1 — cos. a— o') = 4 R r sin.* 
^LniL, whence R « L_Z — L?iBliLL . This formula is used for findinir 



2(8 + 2rsin.*- ' 



2 / 
the value of B C, Note 2., Prob. VII., where the symbols are defined. Q. E. /. 
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1. Construction, From the given point H draw H Q = given 
deviation^ to A D ; on Q H prolonged, take Q O' = O P = given 
radius; with the compasses 

apply P B = Q P = twice 
given radius; draw B O JL to 
AD; through O'draw O' G O 
parallel to PB, meeting OB in 
O ; make CH = HB ; and join 
C Q, Q B, the latter cutting 
O O' in G, and the former 
cutting O' O" (which is simi- 
larly- drawn to O O') in G': 
then B and C are the starting 
. and closing points of the curve, 
of which the separate portions 
are B G, G Q G', G' C, and 
the chords B G, G Q, Q G", G' C are all equal * 

2. Calculation. Take B H = H C=VQ H(4BQ--QH), and 
BG = GQ = QG^=G'C= VBO.QH, which chords of the 
arcs B G, G Q, &c. thus become known ; and, since the common 
radius B O is given, the construction of the curve is obvious.f 

Hx. Let the given deviation Q H = 2 chains, and the common 
radius B O = 85 chains ; then B H = H C = >v/ 2(34 — 2) = 
^676 = 26 chains, and B G = G Q = &c. = V 2 x 85 = ^/TTO 
= 13.04 chains. 

Remarks on laying out the Curves in the Four last 

Problems. 
Having in the four last problems given various methods of de- 
termining the radii and common normals, indicating the positions of 
the tangent points of the parts of the compound, serpentine, and 
deviation curves, the method of laying out the curves themselves by 
Problems 11., HI., IV., or V., according to circumstances, will be 
readily seen, recollecting that when junction-points of curves of 

» Demonstration. — Because Q P, BO are parallel, as are also O' O, P B ; 
(y P « B O = (by const.) QO' == given radius, and O' O = P B = 2 Q O' = 
2 G O' ; /. G O' = G O =: Q O = B O, which are similarly proved to be 
= G' (y = G' O" = C O". Q. JB. JD. 

f Demonairaiion. — Draw O a perpendicular to B Q, bisecting it in a ; then by 
similar triangles B O :Ba«iBQ::BQ: Q H, whence BQ«=4BO.QH, 
or B G« « 4 B Q« = B O . Q H, or B G = VBO.QH. Also B H» « H C«=» 
BQ«- QH»«4 BO..QH-QH» = QH(4BO- QH), or BH = HC- 
>v/QH(4BO- QH). Q. E. D. 

c 2 
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different radii occur, as C C% first fig. to Prob. VI., to commence the 
operation afresh, by using the radii and tangents of the respective 
portions of the curve. 



Examples showing how expensive Severance of Property, ^c, is un* 
necessarily made by improperly laying out Railway Curves, 

It has been shown in Prob. I. that the curve to be adopted, in 
joining two straight portions of a line of railway, is that which avoids, 
as much as possible, expensive severance, cuttings, bridges, &c., 
provided its radius is within legal limits. The following examples 
(which came immediately under the author's observation) will show 
some very ignorant violations of this rule. 



In the annexed figure, A B is a curve of three miles radius in the 
Wisbeach, St. Ives, and Cambridge Railway, A and B being the 
tangent points, A T, T B, the tangents prolonged to meet at T, which 
point is within the limit of deviation. It will be seen that the curve 
A B passes through two gardens, Nos. 10. and 14. (the numbers being 
those on the railway-map) ; the boundary of the former is every where 
within three chains of the line ; the railway company are, therefore, 
liable to purchase the whole of No. 10. In the latter, i, e. No. 14., 
the line passes through the garden, close to three cottages, and 
crosses two roads, one on each side of the garden. The cottages will 
therefore be required to be pulled down, besides the expensive sever- 
ance of the garden, and two pairs of gates for the roads to be con- 
stantly attended, or the two roads diverted into one, for the railway 
passes on the level of the road, or nearly so. Now, as the ground 
is perfectly level within the limits of deviation, it will be readily seen 
that by prolonging the straight parts of the line from A to C and from 
B to D, and by substituting the curve C D of one mile radius, instead 
of the curve A B, the expensive severance in Nos. 10. and 14. would 
have been avoided, and only one road required to be crossed. 
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2. An expensive severance, including bridges, &c, was also made 
unnecessarilj in the same line, at Westwick, about two miles west- 
ward of the one just referred to, by laying out the line through a 
gentleman's park, within 100 yards of his house, and crossing and 
recrossing a brook, 16 feet in width, within the space of a few chains, 
leaving the brook, between the points of crossing, only about one 
chain from the line in the widest part. The line where this sever- 
ance was made being a curve of 1^ mile radius, at about the middle 
of the curve, which might have been avoided by substituting a curve 
of one mile radius, and changing the position of one of the tangents 
about 10 links at the commencement of the curve, the limits of de- 
viation, and the ground, (being almost perfectly level,) admitting of 
such a change in the line ; by which two oblique bridges for crossing 
and recrossing the brook would have been rendered unnecessary, as 
well as the expensive severance. 

I presume the head engineer of the line would cause these expen- 
sive blunders, thus ignorantly made, to be rectified previous to the 
construction of the line : but these matters are often strangely over- 
looked, or disregarded in the hurry of railway practice. 



Remarks on the Invention op the Four preceding Methods 

OF LAYING OUT RAU.WAY CURVES ON THE GrOUND, AND ON THE 

Methods published by other Authors. 

As seven or eight gentlemen, during the last and present years (1846 and 1847), 
have published on the subject of laying out railway curves on the ground, no doubt 
with a view to enlighten the railway world, their methods, at least the practically 
useful ones, not essentially diifering from the four methods which I invented about 
a quarter of a century ago, and afterwards publislied in the Gent1eman*s Diary, 
being adapted to all cases that can occur, I therefore think it right to claim the 
invention. My attention having been drawn to this subject when the first portion 
of the Stockton and Darlington Railway was laid out, and being then myself 
accustomed to mathematical investigations, and a land surveyor residing near the 
above named railway, and acquainted with the surveyors employed in laying it out, 
I communicated three of my methods to them ; some of whom were afterwards 
employed on the Liverpool and Manchester Railway, as well as on various other 
railways in different parts of the kingdom. I at the same time communicated 
these methods to several of my scientific friends, many of whom are still living, and 
can be referred to, if required ; among whom was Professor Leybourn, of the Royal 
M. College, Sandhurst, to whom 1 sent them, with a fourth method (see Prob. 
IV.), in 1824, for insertion in the Gentleman's Diary, or his Math. Repository, 
to the former of which I had previously contributed on mathematical subjects for 

V 3 
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some years. But partly on account of the length of my paper excluding the 
claims of other contributors, and partly on account of the very Utile importance then 
attached to railways, I could not prevail on Professor Leybourn to insert my paper 
^ for several years, nor did I then myself attach so much importance to it as it now 
appears to deserve, not thinking that rulways would become so general, as they 
now ar«, in my own time. In 1834, 1 saw Professor Leybourn in London, who, as 
railways had then begun to assume considerable importance, promised to insert my 
paper (of which I gave him an improved copy) at his earliest convenience, either 
in the Qentleman*s Diary or in his Mathemalical Repository : he also, in conjunc- 
tion with Dr. Gregory, of Woolwich, about the same time, recommended me as 
assistant to Mr. VIgnolIes, a well known railway engineer, in which position I 
continued till the surveys commenced under the Tithe Commutation Act, in which 
I was several years engaged for first-class maps, having surveyed seven parishes in 
Sussex, Me map of one of which (Tillington), on account of irijling informaiitiet in 
the Field- Boohj was tested on the ground, and found unexceptionabfy correct, a 
rare occurrence among the numerous maps of other surveyors, which were tested about 
the same time. I mention this, which may seem apart from the subject, to show 
that I am not only a projector of Mathematical theories, but can also execute them 
practically with the greatest accuracy. 

My four methods of laying out railway curves, having^stood over till the claims 
of other contributors were satisfied, were at length inserted in November, 1637, in 
the Gentleman's Diary for the following year ; these methods, on account of my 
connection with engineers, surveyors, and scientific men, having been communicated 
by me to at least fifty persons, some of whom were my private pupils, between the 
time of their invention and their publication. 

The first method which I invented, was that given in Problem 11., page 372. ; it 
was eagerly adopted by railway engineers and surveyors (who at that time knew 
little or nothing of the Mathematics), because of its involving very little calculation, 
and not requiring the use of an angular instrument. Tliis method, afterwards 
known by the name of the common method, has been used in laying out the curves 
. of nearly all the principal railways in this kingdom, as well as those in foreign 
countries. This method, notwithstanding its extensive use, is defective in practice, 
on account of its requiring the coupling together of so many short lines to one 
another, since very small errors made at the commencement of the curve will pro- 
duce a great deviation at its termination, especially if it be a long one, and the 
ground be rough or uneven ; so that the curve has frequently to be retraced from 
three to seven or eight times, before it can be got right, excepting where the posi- 
tions of one of the tangents can be changed to adapt it to the curve, which is not 
commonly the case. 

In consequence of the defect of the above method, I prepared the method (given 
in Problem III.) of laying out the curve by ordinates or offsets from its tangents, 
or from a series of tangents, according to the length of the curve. This method I 
always considered preferable to any other, especially where the curve is a long one ; 
and it is now generally adopted by the judicious portion of engineers and surveyors, 
the curve by this method being readily laid out in its true position. But this 
method cannot always be adopted in practice on account of obstructions, such as 
buildings, woods, cliffs, rivers, &c., on the convex side of the curve. 

To remedy this inconvenience I produced a third method (given in Problem V. ) 
of laying out the curve from its chord, or from a series of chords, no obstructions 
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being supposed to exist on the concave side of the curve. This method is seldom 
used on account of the complex calculations required in finding the oflPsets, &c. 

I also invented, about the same time, a fourth method (given in Problem IV.) 
of laying out the curve by two theodolites, on ground where the use of the chain is 
prevented by swamps, mosses, pits, quarries, &c. 

With respect to the gentlemen who have lately published (in 1845 to 1847) on 
the subject of laying out railway curves, Mr. Law (who publishes in conjunction 
with Mr. F, W. Simms) recommends three of my methods, with what he, doubtless, 
considers to be improvements on them, by taking four-chain chords, &c., in my 
common method, with various formulae, without investigation, to determine 
minutiaB unappreciable in almost every case occurring in practice, which will 
be any thing but welcome to the migority of practical men, and will not remedy 
the defects of the method. In the method of laying out the curve from its 
tangents, he recommends its centre to be found, in order that the offsets may be laid 
out radially, which is in most cases impracticable, and in every case unnecessary ; in- 
deed, I never heard of its being done. He also recommends Mr. Rankine's method, 
which is even more defective than my common method. (See Problem IV., 
note 2.) 

Mr. Castle recommends the method by curve-frames, which b theoretically but 
a modification of my common method, and equally defective : hence, five pages of 
his work are devoted to explaining the method of making his defective curves fit 
one another and touch their tangents. 

Mr. W. Hill recommends Mr. Rankine^s method, above referred to, and my 
method, given in Problem IV., also an ** original formula** for finding the equal 
radii of the serpentine curve ; which formula, judging from his circuitous investiga- 
tion of it, is, I think, doubtless, ** original *' to him : but the same formula, with 
the geometrical construction of the curve, was placed in professor Leybourn's 
' hands for publication many years ago. (See Problem VIII.) 

None of the authors, above referred to, either claim the invention of the methods 
they have published, or acknowledge from whence they are derived, exceptihg 
what they have taken from Mr. Rankine, as already stated. Others, who have 
published on the same subject, either lately or some years past, in periodicals, have 
only produced isolated methods, which are either mere copies of one or other of my 
methods, or such as will never be adopted in practice. 

I do not mean to infer, from what I have already said, that some other person or 
persons would not have invented the same methods of laying out curves, provided 
I had never invented them ; as the subject involves no great difiSculties, in a mathe- 
matical point of view, the difficulties being chiefly of a practical character, to 
surmoimt which a combination of the knowledge of those practical difficulties, of 
the use of surveying instruments, and of Geometry and analytical Trigonometry is 
requisite. 

In concluding these remarks I have the consolation to say, that I completely 
anticipated, a quarter of a century ago, all that has since been done by others on this 
subject, that can he considered of real practical utility ; and of all the inventions C0ii- 
nected with railways, my methods of laying out curves on the ground, especially two of 
them, have been the most generally adopted in practice, the other two methods being only 
required in particular cases. 

T. Baker. 

c 4 
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SECTION II. 

CUTTING AND EMBANKING RAILWAYS. 

On Setting out the Width of Ground for a Railway. 
After the centre stumps of the railway have been put down, whicJi, 
as before observed, are usually at the distance of one chain, the line 
must next be carefully levelled, and the number of the st«nps 
entered in the Level-Book, in a vertical column ; and opposite each 
number in a second column, the depth of the cuttings or embank- 
ments (see Level-Book, page 39) ; and in a third column, the com- 
puted, or horizontal half-width of the surface cuttings, as found by 
Problems L and 11. following; the depths of the cuttings and em- 
bankments being estimated from the balance line, which is 2 feet 
below the line of the rails or gradients, the 2 feet being filled up with 
gravel to form the way, and the beds for the sleepers of the rails. 

The side-stumps are next to be put down, which must be placed 
two on each side of every centre stump, in a direction perpendicular 
to the length of the line ; or, if the line be curved, in a direction 
perpendicular to the tangent to the curve at the centre stump : the 
two interior stumps, i. e, those next to the centre one, to mark the 
width of the cuttings, and the two exterior ones to mark the ditches 
of the side fences. The distances of every two of the interior stumps 
are to be entered in the Level-Book, opposite the number of the 
centre stump, in the main section, in order to ascertain the quantity 
of cuttings for the contractor ; and the distances of every two of 
exterior stumps from the centre one, are to be similarly entered, to 
ascertain the quantity of land which will be required from each pro- 
prietor for the works of the line ; which last may be calculated 
accurately by the method of equi-distant ordinates. (See Prob. VL) 

PROBLEM L 

To set out the Width when the Surface of the Ground is laterally on 
the same Level as the intended Raihoay. 

From the centre stump, perpendicular to the direction of the line, set 
out half the bottom-width for the cutting, to which add the width of 
the side-fence, putting down a stump at each distance ; then repeat 
the operation on the other side of the line. 

Ex, If the bottom-width of the railway be 30 feet, and the breadth 
of one of the side fences be 12 feet, required the widths for cutting 
and for fences. 
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30-5- 2 = 15 ft. = dist. of side-stump from centre for 

cutting, 
15-fl2==27ft.= dist. of side-stump from centre for 
fence. 
Therefore, 15 x 2 = 30 = whole width for cutting, 
and 27 X 2 = 54 = whole width for fences. 

PROBLEM II. 

To set out the Width of Cuttings or Emhankments^ when the Surface 
of the Ground is laterally Level, and at a given Height above the 
Level of the intended Railway , the Ratio of the Slopes being given. 

Let ABCD be a r ^ „ m ^ ,, s 

cross section of the "* 'xT i f \ ~7 ^ 

cuttings, R S the ^s,^^ j j i y^ 

horizontal surface of ^N. ! j i y^ 

the ground, A B the a — »» b 

bottom-width, AC, 

BD, the slopes, M2» = Aa = B6 the perpendicular depth, and M 
the middle stump. Multiply the given depth Mm bj the ratio of 
the sloped, to which add half the bottom- width Am, or aM: set out 
this distance from M to C for the half-width of the cuttings, to which 
add the width of the side fence for the whole half-width, repeating 
the same operation on the other side of M. 

Ex. If the bottom-width A B or aft be 30 feet, the depth of the 
cuttings 28 feet, and the ratio of the slopes 1^ : 1, and the width of 
one of the side fences 12 feet, required the width of the cuttings, and 
of the land for the works of the railway. 

*?o 
28 X H + "2 = 42 + 15 = 57 feet = MC = MD= ^ width of 

cuttings; and 57+12 = 69 feet = MR = MS = ^ wic^th of land. 
The doubles of which are the whole widths. 

If M7 = bottom-width = AB, a = depth of cuttings = Mm, f=z 
width of one of the side fences = RC, and the ratio of the slopes 
r : 1. Then 

1 :r::a:aC = ar, hence ar -\- ^w = M C = M D, 

ar'\-^w +f =MR*=MS, 
and 2 (a r + ^ w +/) = «> -f 2 a r -f 2/=R S. 

Construction. • — Draw A B = given width = 30 feet, perpendicular 
to which, at its middle point m, draw m M = given depth =28 feet ; 
through M parallel to A B draw RMS; through A and B draw A a, 
B b parallel to M m ; make aC = ftD=l^ times M m, join A C, B D, 
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and make R C, D S = width of one of the side-fences =12 feet. 
Then A B D C is a cross-section of the cuttings, C D the surface- 
width thereof, and R S the whole surface required for the railway. 

By inverting the last figure, so that A B D C may represent the 
cross-section of an embankment, it will be readily seen that the same 
method will apply, for setting out its half-widths, M C, M R, as that 
just given for the cuttings ; as the dimensions are the same in both 
cases. 

Note 1. — The ratio of the slopes is the proportion of the batter C a to the depti: 
A a or Mm. Thus, when the ratio is 1 : 1, C a a A a; when the ratio is 2 : I, 
C a «: 2 A a, &c. This ratio depends on the nature of the material through which 
the cuttings are made ; if it is close jointed hard rock, the ratio is } or ^ to I ; if 
soft, or loose jointed rock, or strong clay, the ratio is 1 or 1^ to 1 ; if springy 
ground, or loose sand, the ratio is 2 or 2^ to 1. 

Note 2. — The computed half-widths, in the third column of the Level- Book, 
are found by this Problem. 

PROBLEM III. 
To set out the Width of the Cuttings, when the Surface of the 
Ground is laterally sloping, the Height of the Centre Stump above 
the Level of the intended Railwayy the Ratio of the Slopes, and the 
lateral Fall or Rise of the Ground in a given horizontal Distance 
being given. 

Let ABDC be a n^^o 

cross-section of the 
cuttings, R S the j. 

sloping surface of the c p.fl 

ground, AB the hot- ^^UJ^""^^ 

tom-width, Mm the r^''^^. j y^ 

depth of the cuttings, a »» b 

M the middle stump, 

AC, B D, the slopes, and C D' a horizontal line passing through 

M, M C = M D' being the computed half widths. 

Having set the level so that by turning the telescope two or three 
chains length of the line may be seen, if possible, on both sides of it, 
place a levelling staff at M, and another at q, and observe the level 
readings on them, the difference of which will h^p q\ measure with 
the tape-line in feet the distance 'M.q on the slope, and the horizontal 
distance M p ; take the computed half-width from the Level-Book, 
or find it by Prob. II., and multiply it by the distance M ^^ on the 
slope, and reserve the product. Add and subtract the product of the 
difference of the stave readings, and the ratio of the slopes, to and 
from the horizontal distance M p, and reserve the sum and difference ; 
divide the reserved product by the reserved sum for the corrected 
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half-width M C, and by the reserved difference for the corrected half- 
width M D. 

Ex. Let the depth of the cuttings at the centre-stamp M be 20 
feet, the bottom width A B = 30 feet, the distance M ^^ on the slope 
= 25 feet, the distance M ja on the level = 24 feet, the difference of 
the stave-readings p q = 7 feet, and the ratio of the slopes 1^ : 1 ; 
required the corrected half- widths M C, M D. 

20 X 1| + ^ = 45 feet = computed half-width. 
2 25 



1125 reserved product 

24 
7 X H = 10^ 

reserved sum 34^)1125(32.6 feet = cor. ^ width M C. 

reserved diff. 13^)1125(83.33 feet = cor. ^ width M D. 

Put M C' = 6, jp 5^ = A, M g' = «, M j3 = /, M C = X, M D = ar', 
and the ratio of the slopes r : 1. 

Thena?=^Al^=MC*, 

and «' = r^ = M D. 
l—r h 

If the numbers in the preceding example be substituted in these 
formulae, the work will stand thus : 

6, ^ 45X25 ^1125 = 2250 = 32.6 feet, 
^^ l+rh 24 + 7 xH 34^ 69 ^ 

MD--^ = - ^^^^^ =llg5=jggg= 83.33 feet; 
^"-b-rh 24-7 xH 13i 27 



* Bemomtration. Draw C c X to C D' ; then by similar triangles, » : A : : 

, .J^ _Cc,henceC'c='4^. ''»<lMc = C'M-Oc»6-J±^; 

r h X ( b 8 ^ r h s ) h x 

agun, by similar triangles, / : A : : t — — — : C c *= A j-^ = — - , 

whence x = ._^ . » M C ; and in a similar manner is found x' «= - , , b 

M D. Q. E. D. 

Cor, When the difference of the level- readings is so large that the horizontal 
distance / cannot be conveniently measured, the value of / = V»* — A' must be 
substituted, thus giving 

b 9 , **■ ^ b 8 

M C = , — :.- — r» and M D - =5: 



V«»-A»+rA ^««-A«-.rA 
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to each of which values of the corrected half-width, the width of one 
of the side fences must be added for the whole breadth of land re- 
quired. 

Note 1. — When the difference of level-readings is small, / may be taken = « 
without material error. 

NoTK 2. — A little practice will make this method of finding the corrected half- 
widths very easy. It is evidently much superior to the method of finding the same 
things by the blundering approximations now in use, especially where the differ- 
ence of the levels of C and D is very considerable, and the surface of the ground 
has a regular slope, which often happens to be the case, or very nearly so ; or, if 
the surface be a little uneven, a skilful engineer, by applying the tape-line in the 
general direction of the surface of the ground, will be readily able to correct the 
difference p q of the level-readings, so as to adapt it to his purpose. If, however, 
the surface of the ground be very uneven, which sometimes happens to be the case, 
it will be best to use the method of approximation, as in Prob. V. 

Construction. Draw the cross-section A B D^ C^ as in the preceding 
Problem ; make M/?= given horizontal distance; dr&w pg perpendicular 
to C D' and equal to the difference of the level readings ; and 
through M q draw R S, cutting A C in C and B D^ prolonged in D : 
then A B D C is the required cross-section of the cuttings, R C, D S 
being the breadths of the side fences. 

By reversing the cross-section, it will be seen that the preceding 
calculation and construction will also apply to an embankment ; but 
in this case the lesser distance, M C, must be measured up the slope, 
and the greater, M D, down it. 

PROBLEM IV. 

To set out the Widths when the Surface of the Ground is laterally 
sloping, and when the Cross-section of the Works consists partly of 
a Cutting and partly of an Embankmenty the things given being 
the same as in the preceding Problem. 

Let A C P B D be a cross-section of the works of a railway, con- 
sisting partly of the 

cutting B P D, and _.-^?^d^"^ 

partly of the embank- ^ — ^^/^ 

ment A P C ; A B the ^r.^rr^'-.-.-J^-^^^^^ 
bottom- width ; M the rJ^^^^^-^p m ^ 

centre stump, and M w ^ 

the depth of the cutting ; 

R S the sloping surface of the ground, 8tc. When the embanked 
part, A P C, is less than half the bottom-width A m, proceed to find, 
as in Problems II. and III., the computed half-width M D', and from 
thence the corrected half-width M.D. But to find the corrected half- 
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width M C (which consists partly of an embankment), multiply the 
distance M D (just found) by the difference of the bottom-width and 
the estimated half-width, and divide the product by the estimated 
half-width, and the quotient is the corrected half-width M C* 

Ex. Let the bottom-width A B = 30 ft., the depth M «i = 3 ft., 
the ratio of the slopes 1^ ; 1, and the difference of level-reading 
7 ft., at the distances of 25 and 24 ft. from the centre-stump on the 
surface-slope, and on the level J*espectively ; required the corrected 
half-widths M D and M C. 

By Prob. II. 3 x 1^ + -|^ = 19^ ft. = estimated half-width M D'. 

By Prob.nLH7^i^^=^ =36.11 ft. = corrected half-width 
^ 24--/xli 27 

MD. 

By Prob. IV. ??:ll?_(^^lJ^ = 19.44 ft. = corrected half- 
^ 19^ 

width M C. 

If the same symbols be used for the given parts in this example, 
as in Prob. III., and w = bottom-width : then 

b s 19^ X 25 

M D = ^TT^ ~ 24^-7 xP " ^^'^^ ^*' ~ <^orrec*ed half-width. 

MC = fe^* = ^4 - 7x ff =19,44 ft. = corrected half- 
width. 

Note, — This operation for finding M C, it will be seen, is different from the 
preceding one. See Demonstration. 

Construction, The operation for this Problem is the same as that 
for Prob. III., excepting that A C is drawn parallel to B D. 

By reversing the cross-section, it will be readily seen that the same 



• Demomstratum. Draw A c X to C EK prolonged, and let p q, which is X to 
p C D', be the difference of level-readings at M and q : then, ifa-sMm, Mc = Am 
= ^w — \ bottoro-width, the other symbols being the same as in the Demonstration 
to Prob. III., ar ^cC and C M = Mc — cC'= iii> — ar; whence, by the De- 
monstration above referred to, M C = *^a"^ ~? :but6 = Jw + «r,orars:56— Jw; 

this value being substituted in that of M C, gives 'y ""^^ « M C. Also 

I — rh 

'^^ "" — I = M C es _* X — - — , which is the rule given in words at 

l — rh I — rh b 

length. Q. E. D, 
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calculation and construction will apply iu the case of A-P C, being 
a cutting, and P B D an embankment, observing that the corrected 
half-width for the cutting is the shorter distance, and vice versa. 

PROBLEM V. 

To find the Width of the Cuttings when the Surface of the Ground 
is laterally very uneven, 

LetABDMCbe rf^p s 

a cross-section of the ^*^-% m ,r --TT^^_____^2^\ 

cuttings, M m the le-p&sT — \ J^ ^ 

depth, CM =MD' \^^ j >^ 

= estimated half- ^ ^ j ^ y^ 

width, C D M the a m b 

uneven surface of the ground, &c. The solution of this Problem 

will be best effected by giving an example in numbers. 

Let A B = 30 ft., M m = 30 ft., and the ratio of the side- 
slopes as U : 1 ; then M C = M D' = 30x 1^ + ^x30 = 60 ft. 
Measure from M horizontally the distance M rf = 60 feet, the point 
d is directly above D'. Place levelling-staves at M and d, and 
observe the difference of the readings at M and rf, which, in this 
case, is 7 ft. ; whence 7xl^^l0^ft. = approximate distance 
rf D, and M rf + c? D = M D = 60 + 10^ = 70^ ft. Now pkce 
a levelling-staff D, and observe the reading, which is found to 
be 7.8 ft. greater than that at M, or 0.8 ft. greater than that at d ; 
whence 0.8 X 1^ = 1.2 ft, and consequently 70^ + 1.2 = 71.7 ft., 
which is a still nearer approximation to the true distance M D or M ^, 
it being measured horizontally. The operation for finding M c, or 
M C measured horizontally, is the same as the preceding, excepting 
that the product of the stave-readings is subtracted from the esti- 
mated half -width, &c. In this manner the distance M c = horizon- 
tal distance M C is found to be 52.6 feet. 

Note 1. — The widths R C, D S, of the side fences, must be added to the above 
results for the whole width. 

Note 2. — If the difference of the stave-readings at M and d be very large, it 
will require three or four approximations similar to those given in the preceding 
example, to find the true corrected half-width. 

Construction. Take the levels of the several undulations of the 
surface C M D, making C M D' the datum-liney and draw the cross- 
section A B D M C by the methods already given. 

By reversing the cross-section A B D MJ2J, its application to an 
embankment is obvious, observing also to reverse the distances M C, 
M D, as previously noticed. 
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Note S The truth of the method of approximation, used in this example, is 

too obvious to require a demonstration. 



Level-Book. 





No. of 
Stump. 


Depth of Cut- 

tings or 
Embankments. 


Computed 
Half-width. 


Corrected Half-widths for 

edge of Cutting or foot of 

Embankment. 


Whole widths 

including 

Fences each 

Nine Feet in 

Width. 


North. 


South. 


3 

H - 


216 
217 
218 
219 
220 
221 
222 
223 


Feet. 
30.00 

3.00 
28.00 
19.68 
20.00 
16.08 
30.00 
32.18 


Feet. 
60.00 
19.50 
57.00 
44.42 
45.00 
39.12 
60.00 
63.27 


Feet. 
52.60 
19.44 
57.95 
44.42 
32.60 
39.72 
54.24 
63.00 


Feet. 
71.70 
36.11 
56.08 
'44.42 
83.33 
59.12 
68.05 
63.62 


Feet. 
142.30 

73.55 
133.03 
106.82 
13.3.93 
116.84 
140.29 
144.62 



Note. — Tlie depths of cuttings or embankments, in the 2d column of the 
preceding Level- Book, are found by calculation, or by carefully measuring them 
from the section by the vertical scale, but the latter method is not sufficiently 
correct. The computed half-widths in the 3d column, are found by Problems I. 
and II. The corrected half- widths, in columns 4th and 5th, by the five preceding 
Problems, according to the nature of the cuttings or embankments. 



PROBLEM VI. 
To find the Quantity of Land required for a 'projected Railway. 

Case I. — In preparing the preliminary Estimates for a projected 
Railway, the Quantity of Land required for the Purpose is usually 
found without paying any Regard to the lateral Inclination of the 
Ground, by taking a considerable Length of the Section at once, 
especially if the Surface thereof have a regular Rise or Fall, and 
by measuring the Depth of the Ends of such Length with the 
vertical Scale. 

Rule. — Find the surface- widths, fences included, at each end of 
the given length, by Problems I. and 11., add them together, multiply 
the sum by the length in chains, and divide the product by 1320 for 
the area in acres. 

Ex, Let the length of the sectional surface be 18 chains, and the 
depths at the ends 22 and 38 feet, the bottom-width of the railway 
33 feet, and the ratio of the slopes 1^ to 1 ; required the area of the 
surface, the width of the side-fences being 9 feet each. 
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BjProb. 11. w; + 2ar + 2/= 33 + 3x22+2x9 = 117 
W7 +26r + 2/= 33 + 3x38+2x9= 165 

282 

18 

132^1 12.507.6 






42.3 A. R. P. 



3.84545 = 3 3 15 

or, by putting I = given length, and taking half the sum of the 
widths, there will result 

(y>-\-ra^b-^2f)l ^ ^33 ^ j , x 22 + 38 +2 x 9) g|^= 3.84545 acres. 



Case II. — When the exact Quantity of Land for the Railway is 
required. 

Rule. — Take the whole widths, at the end of every chain, from 
the 6th column of the Level-Book, for the several widths ; add con- 
tinually together the first and last widths, and twice the sum of all 
the intermediate widths, and divide the whole sum by 1320 for the 
area in acres. 

Ex, Required the area corresponding to the several widths in the 
Level-Book at the end of Prob. V. 

73.55 
133.03 
106.82 
133.93 
116.84 
140.29 
704.46 
2 



1408.92 = twice sum of intermediate widths, 
142.30 = first width, 
144.62 = last width, 

1320(^2|T69;584 
I ll | 14.132 

1.28473 = 1a. Ir. o^p. = area required. 

Note. — It is very common in practice to find the areas of the quantities of land, 
required from the several proprietors, by actual measurement from the 2 chain 
maps, made for the use of the contractors, after the several widths have been laid 
down thereon : copies being taken, at the same time, from the maps, on tracing 
paper, showing the position and quantity of land required from each proprietor. 
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SECTION III. 

On Railway Cuttings in general and Methods op finding 
THEIR Contents. 

In preparing the preliminary estimates for a railway, the contents 
of the cuttings are usually found by tables for the purpose, the 
surface of the ground in the several cross-sections being assumed to 
be on a level with the centre of the line. But when power has been 
granted for constructing the line, the cross-sections are carefully 
taken at the end of every prominent variation of the surface of the 
ground, or, if consistent with accuracy, at the end of every one, two, 
or three chains in length ; the several cross -sections are then plotted 
on a large scale (which may be done by the methods given in the 
preceding Problems), and their areas found by actual measurement ; 
or reduced, where the surface of the ground is laterally sloping or 
curved, to horizontal sections, preparatory to finding the contents 
from the tables, by using the mean depths of the several sections, 
which method is correct; but the mean depth, used in this method, 
cannot be accurately found in many cases without considerable cal- 
culation, which may be avoided by adopting the methods given in 
Prob. II. p. 46. Some take the mean of every two succeeding sec- 
tions, and others use a mean of the mean depths as the basis for a 
mean area, both of which methods are very inaccurate ; especially 
where the area^ of the extreme sections differ greatly. The mag- 
nitude of the errors in both cases, will be pointed out in the inves- 
tigations at the end of these Problems. 

On existing Earthwork Tables, 

Tables for this purpose have been published by Sir John M'Neill, 
Mr. Bidder, Mr. Bashforth, Messrs. Sibley and Rutherford, and 
others; all of which are well adapted for finding the contents of 
cuttings, assuming the surface of the ground to be laterally level with 
respect to the direction of the cutting. But none of these tables are 
properly adapted to the finding of the contents from sectional 
areas, t. e. from the areas of working drawings, excepting Mr. Bash- 
forth's tables ; but his n^athematical investigation of the rule for 
using them in finding the contents from working draunngs, where the 
surface of the ground is laterally sloping or curved, is founded on a 
false assumption, and, therefore, his results are erroneous, and 
especially so where the sectional areas differ considerably, (See 
Preface, and the Investigations at the end of these Problems.) 
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THE GENERAL EARTHWORK TABLE. 
{At the end of the book,) 
This Table, with the help of the Auxiliary Earthwork Tables, Nos. 
1 and 2, on the same sheet, possesses the advantage of being general 
for all varieties of slopes and bottom-widths in common use, as well 
as for decimal parts of feet in the depths. It may also, with a very 
trifling preliminary calculation, be made to extend to every variety 
of bottom-width and ratio of slope that can occur, if even the slopes 
of the two sides differ in the same cutting ; and with the help of a 
table of square roots it will apply, with all attainable mathematical 
accuracy, to cuttings where the surface of the ground is uneven. The 
investigation of the method of forming the Tables and using them, 
will be given at the end of these Problems. The contents in the 
general Table, and those in Table No. 2., are calculated to the nearest 
unit for one chain in length, and checked by differences ; the side- 
slopes being assumed to be extended till they intersect. The auxiliary 
Table, No. 1., gives the depths of the intersection of the side-slopes 
below the balance-line, and the corresponding number of cubic yards 
to be deducted from the contents for each chain in length. 

PROBLEM L 

Case I. — To find the Contents of Cuttings by the general Earth- 
work Table, and the Auxiliary Table, No. I., at the end of the Book. 

Let AB6<?cCbe a cutting, A B = a 6 = bottom-width on the 
formation level, M M' and m mf the perpendicular depths at the 
middle of the two ends of the cutting ; A C, 
B D, a c, & c? the side-slopes, which, being 
prolonged two and two, will meet at the 
points N and n ; also M M" and m m\ being 
prolonged, will meet at the same points. 
The distance M' N = m' w in feet, and 
decimals is given in the Auxiliary Earth- 
work Table, No. 1., for all bottom-widths 

and ratios of slopes in common use, at which distance a line must be 
ruled on the section, parallel to the balancQ-line, or at the same dis- 
tance + 2 feet from the line of the rails, in which latter case the balance- 
line need not be drawn. From the line thus ruled, the depths of the 
cutting must be measured to adapt them to the General Earthwork 
Table ; or a mark might be made on the vertical scale with Indian 
ink (which is easily washed off) at the same distance, which mark 
might then be applied to the line of the rails in measuring off the 
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depths. For measuring the depths of embankments, the line must 
be ruled at the same distance — 2 feet above the line of the rails. 
When the several quantities of a cutting or embankment have been 
taken from the Table, and their sum multiplied by the ratio of the 
slopes, the cubic yards to be deducted for each chain in length, for 
the particular bottom width and ratio of slopes, must be taken from 
Table No. 1. and multiplied by the whole length of the cutting, and 
the product, being subtracted from the result obtained from the 
General Table, will give the content of the cutting in cubic yards. 

The method of using the Tables will best appear from the follow- 
ing examples : — 

Ex. 1. Let the several depths of a rail- 
way cutting to the intersection of the slopes, 
at the end of every chain, be as in the an- 
nexed table, the bottom width 30 feet, and 
the ratio of the slopes 1^ to 1 ; required the 
content of the cutting in cubic yards. 

Note. — By the Table No. 1. the depth to be added 
to the depths of the cutting, for bottom width SO ft. 
and ratio of slopes 1^ to 1, is 10 ft., therefore the line 
from which the depths in the annexed table are mea- 
sured is 10 + 2 = 12 ft. below the line of the rails. 
Tlie corresponding number of cubic yards to be sub- 
tracted is carried to two places of decimals, or, if the 
nearest whole number had been taken, the quantity 
would have been in excess or defect by several cubic 
yards, when the cutting is of a considerable length. 



Dist. in 
Chains. 


Depths. 


VJ!: 





10 




1.00 


29 


1003 


2.00 


32 


2276 


3.00 


33 


2582 


4.00 


39 


3175 


5.00 


35 


3350 


6.00 


10 


1365 


For slope I to 1 


..13751 


Jtol 


.. 6875.5 


IJtol 


. . 20626.5 


Subtract "1 
366.67 x6J ' 


= 2200 


Conten 
cubic 


t inl 

yds. J ■ 


= 18426.5 



Ex. 2. Let the several depths to 
the intersection of the slopes and 
their distances be as in the an- 
nexed table, the bottom width 30 
feet, and the ratio of the slopes 
1^ to 1 ; required the content of 
the cutting. 

Note. — When any of the distances is 
greater or less than 1 chain, the corre- 
sponding quantity must be multiplied by 
that 'distance ; as in the cases of the dis- 
tances between the depths 45 and 50, and 
between 30 and 10, the former distance 
being 3 chains and the latter 60 links. 

D 2 



Dist. in 


— —— 

Dist greater 


Qts. per 
Table. 


Chains. 


Depths, than 1 Chain. 





10 






1.00 


20 




570 


2.00 


16 




795 


3.00 


25 




1044 


4.00 


32 




1996 


5.00 


39 




3091 


6.00 


45 




4319 


9.00 


50 


3 X 5520 


16560 


10.00 


40 




4971 


11.00 


30 




3015 


11.60 


10 


.60x1059 


635.4 


For slnnps 1 to 1 ...■■*.•. 


36996.4 


J to I 


18498.2 


IJf^ 1 


55494.6 


- 366.67x11.60 = 


: 4253.4 


Content in cubic yards 


51241.2 
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Ex. 3. The depth of a cutting 
to the intersection of the slopes, 
and their distances in feet are as 
in the annexed table, the bottom 
width is 36 feet, and the ratio of 
the slopes 2 to 1 ; required the 
content of the cutting in cubic 
yards. 



to 1 3410304 

396x278= 110088 



Note. — When the distances are given 
in feet, the quantities firom the General 
Tahle must be multiplied by their re- 
spective distances ; also the quantity from 
Table No. 1. must be multiplied by the 

whole distance, and the final result divided by 66^ as in the annexed example. 
Demonstration at the end of these Problems. 



Dist. in 
Feet. 




100 
188 
178 



Depths. 



39 
61 

so 

37 



Qts. X by 
Length. 



6210 X 100 
7554 X 88 
4660 X 90 



Products. 



621000 
664752 
419400 



For slopes 1 to 1 1705152 

2 



66 )3300216 
Content in cubic yards 50003 



See 



Case II. 

To find the Contents of Cuttings by the Tables, when the Depths are 
given in Feet and Decimals of Feet, 

Rule. Let any two succeeding depths be denoted by a and &, and , 
let the decimal parts of the depths be respectively denoted by a' and 
b'\ find the quantity corresponding to a and b from the General Table, 
as in the former case ; then, 

^l" * or its nearest whole number, and the decimal a' will show the 
number of cubic yards to be added in Table No. 2., and 

or its nearest whole number, and the decimal b' will show the 
cubic yards to be added in the same Table. 



2& + «> 
10 



Ex, 1. Let the depths to the intersection of the slopes be 61.6, 
and 39.4 feet, their distance 1 chain, the bottom width 36 feet, and 
the ratio of slopes 2 to 1 ; required the content of the cutting in cubic 
yards. 

Put 61 = flf, its decimal .6 = a' 
39 = b, its decimal .4 = b\ 
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^"^ ■ =16.1, or its nearest whole No. 16 and (a') .6 per , 
10 ^ '^ ^ J" 78 



Then the depths a and b per General Table give - 6210 

= 16.1, or itj 
Table No. 2. 
= 13.9, or its 
Table No. 2. 



} 



/T =13.9, or its nearest whole No. 14 and (b) .^ ^/^^ . .^ 



.4 per 1 



For slopes 1 to 1 - - 6334 

• 2 



For slopes 2 to 1 - - 12668 

By Table No. 1., for bottom width 36 feet, and ratio of slopes "I qn/i 
2 to 1, No. of cubic yds. to be deducted - - J 

Content in cubic yards 12272 

Note 1. — Care must be taken to use the decimal a' with -^ , and the 

decimal 1/ with -, in finding the quantities in Table No. 2., as a mistake 

might easily be made in this matter, which would lead to an erroneous result. 

2. If any two succeeding depths be nearly equal, and the sum of their decimal 
parts be together equal to I foot, or nearly so, by adding 1 foot to the lesser 
depth, and rejecting the decimal in the larger depth, and using the depths thus 
altered as whole numbers, a result sufficiently correct will be obtained ; as in the 
following example. 

Ex. 2. Let the depths of a cutting be 50.29 and 48.7 feet, their 
distance 1 chain, the bottom width 33 feet, and the ratio of the slopes 
1^ to 1 ; required the content. 

By adding the decimal .29, in the larger depth, to 48.7, the depths 
may be called 50 and 49, for which, by the General Table, the con- 
tent is ... - 5990 for 1 to 1 

2995 f or ^ to 1 
8985 for 1^ to 1 
From which deduct, from Table No. 1. 443.67 



8541.33 cubic yards. 

Note 1 . .— The results of all the examples in the two preceding cases only differ 
by a very small fraction of a cubic yard from the true contents obtained by calcula- 
tion from formula (i.), page 51. The method of finding the contents to decimals, 
or tenths of a foot in the depths having been particularly discussed, on account of its 
utility in finding the contents for actual con tract- work from the working drawings; 
in which, as great accuracy is required, the contents should be found to two places 
of decimals, or to -rigths of a foot in the depths, as in Case II. of the following 
Problem. 

2. When one or both of the given depths exceed the limits of the table, find the 
content corresponding to half the two depths, an^ four times the result will be the 
content required. 

D 3 
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PROBLEM n. 

Case I. 

To find the Content of a Cutting between two Cross Sections the Areas 
of which, to the Intersection of the Slopes, the Length, the Bottom 
Width, and the Ratio of the Slopes, being given. 

Rule. Find the square roots of the given areas either by a table 
of sqjiare roots*, or by actual extraction ; with these roots, as depths, 
proceed to find the content from the General Table, as in Prob. I., 
from which deduct the quantity corresponding to the given bottom 
width and ratio of slopes from Table No. 1., and multiply the re- 
mainder by the length for the content. 

Note. — If the length be given in feet, multiply the content found by the above 
rule by the feet, and divide by 66 for the content. 

Ex. 1. Let the areas of the two ends of a cutting be 5141 and 
1444 square feet, the bottom width 30 feet, the length 1.60 chains, 
and the ratio of the slopes 1^ to 1 ; required the content of the 
cutting in cubic yards. 

Let the annexed 
figures be the two 
cross-sections, the side 
slopes C A, D B ; ea, 
d b, being prolonged 
till they meet at N 
and n, the area C N D 
= 5141, the area c «c? 

= 1444 ; and since the bottom -width AB := ab, and the ratio of the 
slopes are given, the solidity of the . prism, the ends of which are 
AB N = a 6 w, is given in Table No. 1., and is to be deducted from 
the content found by the General Table, as in Prob. I. 

The square roots of 5141 and 1444 are - 71.7 and 38 

By General Table, for 71 and 38 - - 7483 

By Table No. 2., for ' ^^x^^^+^S _ ig ^nd .7 - 103 

Content to intersection of slopes - - 7586 

By Table No. 1., for bottom width 30, and slopes 1^ to 1 366.67 
Content for 1 chain in length 

Content for 1.60 chains in length 




7220.33 
1.60 

11552.528 
cubic yards. 



* Barlow's Tables are the best for this purpose. 
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Case II. When great accuracy is required, especially in the mea- 
surement of contract work, the second decimals, or yj^yths, of feet 
must be considered in the calculation by taking for them -^th of 
their corresponding quantities in Table No. 2. 



Ex, Let the areas of 
the several cross sections 
to the intersection of the 
slopes, and their dis- 
tances, be as in the an- 
nexed table, the bottom 
width 36 feet, and the 
ratio of the slopes 1^ to 
1 ; required the content 
of the cutting in cubic 
yards. 



Dist. in 
Chains. 


Areas in 
Sq.Ft. 


VAreas. 


Products. 


Contents. 





2161 


46.59 






1.00 


3759 


61.31 


... 


7147 


2.00 


5141 


71.7 


... 


10832 


4.20 


4100 


64.03 


11271x2.20 


24796 


6.00 


4221 


64.97 


10170x1.80 


18306 


8.00 


3136 


56. 


8959 X 2.00 


17918 


9.00 


2727 


52.22 


••• 


7160 




86159 1 


From TaWe No. 1. for bottom width"! ^^^„ | 


36 fk. and slopes li to 1 


,528x9.00.... 


r -xfo^ 


Conter 


it in cul 


>ic yards.. 


81407 



PROBLEM nL 

To find the Content of a Railway Cutting when the Slopes of the two 
Sides are different* 

Case I. When the Depths are given,^ 
Rule. — Find the content by the Tables, as in the two preceding 
Problems, multiply the result by half the sum of the side slopes, and 
from the product deduct half the sum of the cubic yards, correspond- 
ing to the given bottom width and the ratios of the slopes of the two 
sides, multiplied by the whole length of the cutting, and the re- 
mainder is the content in cubic yards. 

Ex, Let the depths and their dis- 
tances be as in the annexed table, the 
bottom width 36 feet, and the ratios 
of the slopes of the two sides 1 to 1, 
and 1^ to 1 ; required the content of the 
cutting. 

NoTK. — Here the half sum of the first 
terms of the ratios of the slopes, viz. ^1 + H) 
^ \\ is the number by which the sum of the 
quantities, per Tables, is to be multiplied, or 
\ added, as in the operation : and half the sum 
of the cubic yards, for the given bottom width 

and ratios of the two slopes, is multiplied by the whole length of the cutting, and 
deducted, agreeable to the rule. 

D 4 



Dist in 
Chains. 




1.00 
2.00 



Depths. 



61 
44.46 



Qts. per Tables 



7820 
5473 



For slopes 1 to 1 13293 

\ to 1 3323.25 



16616.25 
J(528 + 792) X 2 1320 



Content 15296.25 
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Case II. fVhen the Sectional Areas are given. 

Rule. — Find the content from the Tables as in Prob. II., and 
deduct for the quantity below the cutting, as in Case I. of this 
Problem. 

Note. — This Rule seems too obvious to require an example. 

PROBLEM IV. 
To apply the General Table and Table No, 2., to such Bottom 
Widths and Ratios of Slopes as are not found in Table No, 1. 

Put w = bottom width, and r to 1, the ratio of slopes. 

Then ^ = feet to be added to depth of cutting, or distance from 
2r 

bottom of cutting to the intersection of slopes. 

And .^ = cubic yards to be deducted for each chain in length. 
18 r 

Ex, If the bottom width be 28 feet, and the ratio of slopes \^ to 

1 ; then W7-^2r=: 28 -^2 X 1:^=11^= 11.2 feet = distance from 

bottom of cutting to intersection of slopes, and llw?2-f-18r=ll x 

28^ -H 18 X 1 J = 383.29 cubic yards to be deducted for each chain in 

length. 

PROBLEM V. 
To find the Content of the Cutting of a Tunnel, 

1. When the length is given in yards, and the width and height in 
feet. 

Rule. — Multiply continually together the length, width, and 
mean height, and divide the product by 9. 

2. When the length is given in chains, and the width and height in 
feet. 

Rule. — Multiply the continued product of the length, width and 
mean height by 22, and divide by 9. 

Ex, The length of cutting of a tunnel is 1053 yards, its width 30 

feet, and mean height 32 feet ; required the content. 

1053 X 30 X 32 ,,ooo u- a 
= 11232 cubic yards. 

The following Example shows the Magnitude of the Errors of 
several Methods, practically used, for calculating the Contents of 
Cuttings, 

Ex, The areas of the two cross sections of a cutting, to the 
^'ntersection of the slopes, are 10324 and 400 square feet, their 
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distance 4 chains, the bottom width 36 feet, and the ratio of the 
slopes 1 to 1 ; required the content of the cutting by the Oeneral 
Table, &c., and by the erroneous* methods practically used. 

Note. — ^ The great difference of the sectional areas in this example, shows 
very prominently the errors of several methods of finding the contents of cuttings : 
at the same time, it is proper to remark, that similar differences in the sectional 
areas very frequently occur in practice, and that the erroneous methods give the 
contents very near the truth only when these areas are nearly equal. 



>v/10324 = 101.607 



_ I Content by General Tab., &c. 10394 

Deduction from Tab. No. 1. 792 

Content for 1 chain in length 9602 

4 . 

True content for 4 chains in length 38408 cub. yds. 



By Mr. Bashfortlis Method, 

(1.) By Table No. 1., the depth below the formation-level to the 
meeting of the slopes is 18 ft. ; hence the area of the triangle below it 
is ^36 X 18) = 324 sq. ft., which, deducted from the given sectional 
areas, gives 10000 and 76 sq. ft. for the sectional areas, as used by 
Mr. Bashforth. 



Whence VIOOOO = 100 

7 76 = 8.718 



jContentbyGen.Tab., &c. 8920.4 



Content for 4 chains in length 35681.6 c. y. 

Error in defect^ compared with the true content 1 
given above, being above 7^ per cent, by Mr, B,'s f 2726.4 
method. -^ 

J 
(2.) By taking a mean of the areas for a mean Section, 

09 

^(10000 + 76) X — X 4 = 49260.4 cubic yards; which exceeds 

the true content by 10852.4 cubic yards, being above 22 per cent in 
excess, 

(3.) By taking a mean depth the error in defect is just half of the 
preceding error, or nearly 1 1 per cent. 
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Observations important to those concerned in the Construc- 
tion OP Railways, on the erroneous Methods of Calculating 
the Contents op Cuttings, where the Surface of the 
Ground is uneven ; also on the Method given in this Work. 

The magnitude of the errors of the methods (1.), (2.) and (3.), in 
the last example, for calculating the contents of cuttings, where the 
surface of the ground is uneven, from sectional areas, is strikingly 
apparent 5 and since the Tables of Sir John McNeill, Mr. Bidder, and 
others, are not accompanied by any directions for their practical 
application, in this particular case, one or other of the last two of 
these defective methods is still used by the great majority of en- 
gineers and contractors : thus causing continual disputes concerning 
the contents, in consequence of the different parties using irrecon- 
cileable methods, some preferring one and some the other, as giving, 
in their respective judgments, the true content. 

Mr. Bashforth's method of finding the contents from sectional 
areas (lately published) is also unfortunately erroneous ; as has been 
shown in (1.) last example, although his method has the appearance 
of mathematical demonstration for its basis. 

It is therefore the interest of those concerned in the construction 
of railways to adopt the method given in this work for finding the 
contents of cuttings, where the surface of the ground is laterally 
sloping, &c., as no other method combining all attainable mathema- 
tical accuracy has, to my knowledge, been yet published: those 
already published referring only to cuttings, where the surface of 
the ground is either level, or the sections thereof assumed to be 
reduced to a level, which, in many cases, is a work of great labour 
to perform accurately. See the following Investigations. 

INVESTIGATION 

OP the Construction and Use op the General and Auxiliary 
Tables, and op the Errors op the Methods op Mj^, Bash- 
porth and others. 

Let ABD Cy a b d Cyhe vertical cross sections of a railway cut- 
ting, the surface 
widths C D, cdbeing 
horizontal, A C c a, 

BT>db, the side- ,,.- 

slopes, A B = a 6 ,.---''' 

the bottom width. ,-'':1''-.'- 

Prolong the planes '«>i^-'*" 
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of the side slopes downwards and to the left, till they meet in N n V, 
and also meet the prolongation of the plane C I> d c in c Yy d Y, 
Because A B = a 5, the cross sections are _L to V N. Let fall the 
J_s NM,««ionCD, cc? respectively, bisecting them in M and m, 
and also bisecting A B, a b inW and m\ Put M N = a, «i w = 5, 
Nw=:Aa = B6 = /, AB = a6 = w, allin feet, and the ratio of the 
slopes, t. e., C M : M N : : r : 1. Then ACDN=:a2r,Acc?n = 
b^ r. By similar figures a:6::NV:NV — /, whence N V = 

a I 
a-—b^ 

Pyramid VCND = -J NV x a^r, 

V c c? w = i (N V - Z) ^2 y.^. whence 

Frustum CDNwcc?=iNV x a^ r - ^ (^NY -l) b^ r =. 
J r (o^ITp N V +^2 /) -- ^by substituting the value of N V) 

^ r / (a2 -f. a 6 + 62) cubic feet. 

rl 

= g| (a2 -f. a 6 + ^2) cubic yards - - - (1.) 

In the General Table r = 1, and / = 1 chain = 66 feet ; and ,\ the 
solidity 

22 

S = 2=r(a2 + a6 +^2) cubic yards - - (2.) 

wherein a and b have aU integral values from to 72. 

AiLxiliary Table, No. 1. 

w 

r:i :: itr(=AM0:NM'=2^, - - - (3.) 

whenceAABN = Aa&w = ^ ABxNM' = j^, - - - (4.) 

^ W^ I tO.2 / 

/, Prism A B N w a 6 = . ^ - sq. ft. = , ^g- = cubic yds. (5.) 

From (3.) and (5.) the depths to be added, and the cubic yards to 
be deducted in Table No. L, are calculated, by taking / s= 66 feet, 
and w and r all the values most commonly used in practice. 

•*• 108 — ^18 — ^ cubic yards to be deducted. Table No. 1. (6.) 

11 2 T 

/, — yq — = cubic yards to be deducted for the length L. 
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Let 2= sum of all the solidities S, S', &c. (per General Table), the 
length of which is L, and k = -jg — from (6.), then S ?•= sum of soli- 
dities for slopes r to 1, from which deduct ic x L, and there results 

S r — ic L = cubic yards in the whole cutting - - (7.) 

Whence the method of finding the contents of cutting in Prob. L 

Cor. 1. The content of a cutting having only two given depths is 
(Sr — K)L cubic yds. - . - - (8.) 

Cob. 2. If the ratio of the slopes of the two sides of a cutting be, 
r to 1 and p to 1, and k, k the corresponding cubic yards to be de- 
ducted. (Table No. 1.) 

^ (S (r -J- p) — L (A -f- /c)} cubic yards. 

Let in (2.) a and by hitherto supposed to be integral numbers, have 
the increments or decimals a and /3, so that a and h become respec- 
tively a + a and b-\-l3, which being substituted for a audi, neglecting 
the squares and product of a and /3, as being comparatively small, 
there results : 

g(a» + «* + 6«)+g(2a+*)a + p(26 + «)/3 - (9.) 

By subtracting (2.) from (9.), there results the sum of 
||(2 a +&) a and II (2* + a)|3, or 

which are the increments of the formula (2.) arising from the addition 
of the decimal parts a and /3 to the depths a and b, from which 
Table No. 2. has been calculated, the quantities 2o-|-^, and 2 b-\-a 
being divided by 10, to prevent a too great extension of the Table; 
and the corresponding factors a and /3 multiplied by the same num- 
ber, that their product might retain their original value, the decimal 
points being still affixed to the values of a and /3 in the horizontal 
line at the top of the Table. 

In consulting Table No. 2. the nearest whole numbers to — tt?— 

and — jq^ are taken, as the small errors, thus resulting, will usually 

balance one another in a long cutting, and can never in any case 
amount to much. 

Let the plane VCD revolve on the side V C, so that the lines 
CD, c dy may incline from their hitherto assumed horizontal posi- 
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tion, thus making the side slopes unequal ; and let the area C D N = 
A, and the area c d n = By the other symbols being the same as 
before, then 

/ a/A 

-v/A : v'B :: VN : VN - /, whence V N = ^^_ ^^ 

pyramid VCDN=-J.VNxA, Pyramid Ycdn=^ (VN -/) 
X B, whence the frustum CDNnce/ = S= JVNx A — 
1 (VN- /) X B = ^ (A - BxVN + B Z) 



orS=:^/(A-f-B-|- VA x B), in cubic yards, and taking /= 66 ft. 

22 
= 2^ (A + B -h -v/A X a/B) cubic yards - - (II.) 

Therefore the Table must be consulted for depths ^^A and v'B, 
the ratio of the slopes being included ; for if a and b be the mean 
depths for the areas A and B respectively, the slopes being r to 1, then 

22 22 r 

a^r = A, 5 2r = Band 2^ (A-hB+ v'Ax ^/B) = "27" C^^"'- 

ab + b^). 

Therefore in reality the Table is consulted for the depths a^r = 
>v/A, and b ^^r = a/B. 

If S' = sum of all the solidities S, S', &c. for depths v^A and v^> 
&c., and length L ; then by subtracting k L, as in (7.) there results 

S' — ic li cubic yards in the whole cutting - - - - - - (12.) 

Whence the rule in Problem II. 

Cor. 1. The content of a cutting, having only two given sectional 
areas, is (S — »c) L cubic yards ---- (13,) 

Cor. 2. Formula(ll.),(I2.),and(13.),will evidently hold, if, instead 
of the straight lines CD, erf, being the surface edges of the cross 
sections C D N, c c? n, of the cutting, these lines be the chords of 
similar curves forming the surface edges of the cross sections, and 
the similarly situated points in the two curves be joined by right 
lines (which prolonged will all meet in the vertex V), thus forming 
the surface of the cutting, a necessary condition in taking cross 
sections ; or the small inequalities of the earth's surface between the 
cross sections must be balanced, as nearly as can be judged by the 
eye, so that the surface may fulfil this condition, in order that all 
attainable mathematical accuracy may be arrived at in finding the 
contents. 
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The Errors op the Methods of finding the Contents of 
Rah^way Cuttings by Mr, Bashforth and others. 

Mr. Bashforth, in his investigations for finding the contents of 
railway cuttings, where the surface of the ground is level, or assumed 
to be so, includes the Prism A B N w ft «, and afterwards deducts it, 
which is mathematically accurate. But in finding the contents from 
sectional areas, where the surface of the ground is laterally sloping, 
or uneven, he altogether leaves out the above-named prism ; for he 
says (Art. 15. p. 11. of his work), "The only way to proceed in such 
a case is, — find the areas of the cross sections in square feet, take 
out of Barlow's Tables the square root of each, and treat these square 
roots precisely as if they had been measured heights, excepting that 
there will be nothing to be deducted for the prism, and no multipli- 
cation for the slopes, these having been already accounted for in 
finding the areas." 

Let A' and B' be the sectional areas CDBA, cdba respectively, 
as used by Mr. B., and Z = N n = length of the cutting, (fig. page 
50.) *, then, according to his method, the content of the cutting is 

-i(A' + >v/ A' X B' + BO cubic yards (14.) 

81 

which is erroneous in every case, except where the areas represented 

by A' and B' are similar and equal. For when the equal areas 

A B N, ah rC are omitted, the areas represented by A' and B' are 

dissimilar, and /, the proportion ^/A' \ //B' : : N V : w V, on 

which Mr. B's rule is founded, does not hold, it being true only 

in respect to the areas C D N, c c? n, because the solids V C D N, 

Y c d n are similar. Moreover, if the plane VCD revolve on the side 

C D so as to bring the lines c d,ab, to coincidence, or almost to 

coincidence, in the points b and d, the dissimilarity of the planes 

CDBA, cdba will become more strikingly evident, whereas with 

the addition of the As A B N, abn, they still remain similar. 

Let A ABN = aft« = a, then A' + a and B' + a are the 

sectional areas corresponding to A and B in formula (11.) of my 

investigation, whence by that formula the true content, including the 

prism A B N n 6 a, is 

/ 



^(A' + B' + 2 a + VA' + a X B' H- a) cubic yards. 
81 

But the solidity of the prism is -gy = -~ cubic yards. 

• Tlie lines CD, cd are here assumed to be inclined to the horizon, and to be 
either right lines or similar curves. 
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Whence the content of the prismoid or cutting is 

/ = = 

gj (A' + B' + 2a -h >v/ A' + a X B' + a - 3 a), or 

/ 

gp ( A' 4- B' + >v/ A' + a X B' + a - a), 

from which subtract the content according to Mr.B.(14.), and there 
results 

/ ,,=,=3 == 

gY( ^/A'-|-axB'^-a— ^/ A' X B' — a) = error in defect. 

Let A' = 1^ a, and B' = 36 a, which is a case that may occur in 
practice, then 

gjC VA' + a X B' + « - V A' X B' - a) =||^ (1. VT85- 3-1) 
=gT X 2.8007 = error in defect by Mr. B.'s method. 

and 8j(A'+ v'A' x B' + B') =|| (i+ 3+ 36)=|^ x 39^ = 
whole content by Mr. B.'s method. 

/. whole content : error in defect t : gj x 39:^ : -g| x 2.8007. 

39i : 2.8007. 
100 : 7^, OT 7^ per cent, 
the error in defect --- (15.) 

See Ex. at the end of Prob. X., where the error of Mr. Bashforth's 
method is shown by giving actual areas. 

Note 1. — "JThe errors of this method are not so prominent where the sectional 
areas approach near to equality, as in the case of the Burnley cross sections, in the 
Ex. Art. 20. page 13. of Mr. B.'s work : his method, however, is erroneous to a 
greater or lesser extent, in every case, except where the sectional areas are equal 
and similar ; for they cannot be similar without being equal, while the bottom width 
remains the same. 

Mr, Bashforth says, in defence of his method of iSnding the con- 
tents of cuttings from sectional areas, in the Mechanic's Magazine for 
Sept. 11. 1847, p. 249, "In the case of contract estimates, numer- 
ous cross sections ought to be taken ; and it matters little whether 
we start from the intersection of the slopes or the formation level." 
The above-noticed error (15.) shows that " it matters *' so much as 7^ 
per cent, in defect. Besides, there is no need of taking " numerous 
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cross sections," as Mr. B. recommends, especially where the surface 
of the ground is laterally sloping like a geometrical plane, or curved 
like a conical surface, one or other of which cases very frequently 
occur, so that cross sections, taken at a considerable distance from 
one another to the intersection of the slopes, may be considered as 
similar, or so very nearly so, as not to induce any important mathe- 
matical error, which conditions may be easily determined by the eye. 
Moreover, the expense and trouble of taking " numerous cross sec- 
tions," plotting them, and finding their areas, are very considerable ; 
and, therefore, ought to be avoided, together with all erroneous 
methods, such as Mr. B.'s, of finding the contents of cuttings, as his 
" numerous cross sections " only tend to diminish the errors, without 
wholly getting rid of them. (See p. 42. and Cor. 2. p. 53.) 

77ie Error of the Method of finding Contents by mean Areas. 

Let A and B be the areas of two cross sections of a cutting to the 
intersection of the slopes, and / its length : then the mean area is ^ 
(A -h B), and the content in cubic yards is ^ / x ^ (A -f- B) = 
■^ / X f ( A H- B) ; from which subtract the true content, equation 
(11.), p. 53., and there results 

^/[^(A + B) «(A + B+ v"AB)} = t1j/(>v/A- >v/B) = 
error in excess. 

Which error is very great when the areas A and B difier considerably. 
See (2.) p. 49. 

The Error of the Method of finding the Content by mean Depths. 

Let a and b be the depths of two cross sections to the intersection 
of the slopes, the ratio of which is r to 1, and / = length of the cut- 
ting ; then ^ (a -J- ft) = mean depth, ^ r {a + by = mean area, and 
the content in cubic yards = ^Zx ^r (a + b)^ ^ -^ rl x | 
(a + by ; 

which subtract from equation (I.), p. 51, and there results 
^rl[a^ +ab+b^ -|(«+^)^] =-d^rl{a -by = error in 
defect : 

Which error is very considerable, when the depths a and b difier 
greatly. 

Note. The errors of these methods, as here shown, are the same as if the areas 
and depths had only extended to the formation level, since a common quantity, i. e. 
the prism below the formation level, is here included, and afterwards excluded by 
takin^c the differences. 
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SECTION IV. 

TUNNELLING. 

(L) Previous to setting out the earthwork of a tunnel, the levelling 
operation must be repeated with great care, which should also be 
checked by the method I have given in Art. (22,) Section I. Part X. 
Nesbit's Surveying, especially if the tunnel pa§s under a very high 
summit : for, if the section be incorrect, the gradient or gradients, on 
which the tunnel is formed, will not meet at the points shown 
thereon, and thus embarrass the mining operation. 

(2.) K the tunnel is formed upon a single gradient, the gradient 
must incline to one of the extremities of the tunnel, in order to 
discharge the water generated therein. Strong poles or masts must 
be firmly fixed on the surface, in the intended direction of the 
tunnel, of which one must be on the summit of the hill ; at which 
place a temporary observatory is frequently erected, especially if 
the summit be a very high one, and the tunnel a very long one; but 
such an observatory can be of no use, except as a shed to shelter the 
engineers occasionally when they are superintending the mining 
operations in stormy weather. Shafts must be sunk at the distance 
of four or five chains from one another, in the direction of the poles 
(and observatory, if there be one), in order to ventilate the tunnel, as 
well as to check the accuracy of the work, as it proceeds. If the 
tunnel be a long one, it would be preferable, if convenient, to form it 
on two gradients, inclining to its opposite extremities to liberate the 
water, and thus to aid the mining operation, which is commonly 
commenced at both ends of the tunnel at the same time. 

(3.) When it is necessary to have a curve in the direction of a part 
or of the whole of the tunnel, that direction must be carefully laid 
down on the surface, by the methods given in Section L, making 
allowance for acclivities and declivities, poles or masts being fixed 
therein, as pointed out in Art. (2.), that the shafts may be sunk so 
as to meet the mining operations of the tunnel, as well as to check 
their accuracy in point of direction, and this will be the more espe- 
cially necessary in the curved part of the tunnel. 

(4.) The mining operation of the tunnel should commence when 
the depth of the cuttings at each end is 60 feet. The width and 
depth of the excavation of a tunnel, on the narrow gauge, should be 
about 30 feet each, and must be dug 5 or 6 feet below the intended 
line of the rails, to give space for the inverted arch and the ballasting, 
excepting where the excavation is made through rock sufficiently 

E 
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hard to form the side-walls of the tunnel, in which case 22 or 24 feet 
in width, and about 26 feet in height, will be sufficient, the excavation 
in this case being terminated below by the balance line, or formation 
level. The depth and width of the excavation for a tunnel on the 
broad gauge must, in both cases, be proportionately larger. 

The annexed figure is a cross-section of 
the masonry of a tunnel, with the ballasting 
below the rails, which, of course, is such as is 
required where the tunnel is made through 
loose earth, only the arch above being re- 
quired when made through hard rock, the side 
walls of the tunnel, in this case, being usually 
cut out of the embedded rock. 




A TABtE 



OF THE DIMENSIONS OF SEVERAL EXISTING TUNNELS, 



Na)n«f of HaUwnyB and at Tunnel i. 



Londoft and 
minfrbam. 



LKiIs 



rim rose Hill 

ledon 

lsby„.. 

Cromfonl and High Peak — Buxton, 
Great Western — Tlie Box Tunnel... 
Man cheater and T 
Leeds, J 

mnh Midland { gXr ^^ 
London and Brighton i ti ^ . i\ 



Littleborouffh,. 



\ Balconibe . 

Five Tunnels 

Total Length 

' Three Tunnels , 

Total Length ; ' 

c . *!, ^v-^ i ^ f Seven Tunnels ~ 
south \V eslern ■( ^ , ^ , 



Sheffield and 
Manchester. 

Chester and 
Holyhead. 



Length 
In 


Wlittb 

ia 
Feet. 


Hcrght 

In 
Feet. 


Sh:i 'I. 


1120 
418 

2398 

.580 

3227 


22 
35 


22 1 

16 
29 


5 
10 

13 


2869 


24 


2U 




1806 

836 

1780 

1192 


22 


21 




6245 








2130 








1998 
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SECTION V. 

SUPEBELEVATION OF EXTERIOR RAIL IN CURVES. 

The superelevation of the exterior rail in curves, the radii of 
which are within certain limits, is absolutely necessary to counteract 
the centrifugal force caused by the velocity of the train, since all 
moving bodies have a tendency to continue their motion in a direct 
line. From this cause the carriages of a railway train are driven 
to vards the exterior rail, and would finally be thrown off the rails, 
were it not for the conical inclination of the tire and the flanges of 
the wheels. 

Let W = weight of the moving body or train, V = its velocity 
per second, R = radius of the curve, and g = force of gravity at the 
earth's surface ; then, per Dynamics, the centrifugal force 

When R = 1 mile = 5280 feet, V= velocity* = 60 miles per hour 
= 88 feet per second, and g = 32^ feet, then 

•^""32^x5280""^ ' 

that is, the centrifugal force that urges the moving body to leave the 
curve, in this case, is -^ of its weight. 

This force is in most cases counteracted by the conical inclination 
of the tire of the wheels, each pair of which is firmly fixed on the 
axle that turns with them, the inclination of the tire being usually 
about ^ an inch in the whole breadth of the wheel, which is 3^ 

* The great yelocities, which some contemplate as likely to be attained on rail- 
ways, would greatly augment the centrifugal force of the train, when moving in a 

ys 
curve ; since that force varies as — - , or as V* for the same curve : thus, for a 

R 

velocity of 120 miles per hour, on a curve of 1 mile radius, we shajl have 

Wxl76« _ 2 yj 
^ 32^x5280 11 ' 
or the centrifugal force, in this case, is nearly \ of the weight of the whole train. It 
must, therefore, be evident that such a velocity, or even one of 100 miles per hour, 
must be extremely dangerous, in case of an accident throwing the train off the 
rails, especially on an embanked curve. Besides, the resistance of the air varies as 
y , which, in case of high winds opposed to the direction of the train, must be very 
considerable to a train having such velocity ; and consequently its engine would 
require a power vastly superior to those at present employed. 
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inches, or about 1 in 7. This inclination of the tire together with 
the lateral play of the flanges of ^ an inch on each side, and the 
centrifugal force impelling the carriages of the train, when moving 
in a curve, towards the exterior rail, enlarge the diameter of the 
exterior wheel, and diminish that of the interior, thus causing the train 
to roll on conical surfaces, which necessarily produces a centripetal 
force, the centre of which force is the vertex of the cone, of which 
the increased and diminished diameters of each pair of wheels are 
sections. 

Let d be the outer diameter of the wheels, 8 the increment and 
consequently the decrement that the diameters of the exterior and 
interior wheels respectively receive, through the joint action of the 
centrifugal force and the inclination of the tire : then under these 
circumstances the respective diameters of the exterior and interior 
wheels will be 

c?-f-8 and c?--8; 

also, if R' be the radius of a circle which the centre of the carriage 
would describe in consequence of the inclination of the tire of the 
wheels, and b the breadth of the road or gauge : then W + ^b and 
R'— ^ ^, are the radii which would be respectively described by the 
exterior and interior wheels ; and by similar triangles 

e/+8 : e?-8 : : R'+^ : R'- i b, 
whence c? : 8 : : 2 R\* 6, and 

2d 

or, if - = inclination of the tire, and A the deviation of the 
n 

wheels, the increment or decrement 8 = — ; and, by substitution, 

n 

R' = ^ (2.) 

4A ^ ^ 

Also W and V representing the weight and velocity of the train, 
as in (1.), and g the force of gravity, the centripetal force correspond- 
ing to the radius R' will15e 

or, by substituting the value of R' from (2.) 
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Since the forces / and /', (L) and (3.), act in contrary directions, 
they will hold each other in equilibrium when they become equal, 
and the train will cease to have a tendency to leave the curve ; this 
takes place when 

WV2 wv« 



^R ^R' 
or R = R'. 



Also from (1.) and (4.) 

wv2_ wya ^ 4A^ . 

^R g bdn* 

whence 

A=*^; (5.) 

which is the deviation required to produce the equilibrium between 
the centripetal and centrifugal forces of the train. Therefore since 
R = R', f . e, the vertex of the imaginary cone, of which each pair of 
wheels are sections, will coincide with the centre of the curve, there 
will in consequence be no dragging of either of the wheels on the 
rail. 

If in (2.) D = 3 feet, 6 = 4 ft. 8^ in. = 4-7 feet = breadth of the 

narrow gauge, - = i? and A = ^ an inch, there will result for the 
n 

least possible radius of curvature, in which the two forces balance 
each other, supposing the two rails to be exactly level, 

R'= ^ = 4.7x8x7-4-4 X 3^=692 /c«^ (6.) 

But as there might occur an accidental depression of the exterior 
rail, which would cause the flange of the wheel to rub the rail on 
that side, it is thought advisable, for the sake of greater safety, to 
limit the value of R^ to not less than 1000 or 1500 feet, or what 
amounts to the same thing, to take the lateral deviation of the train 
at about ^ or ^ of that taken in (6.), or atn^bout ^ or -J^ of an inch, 
thus producing a less disagreeable displacement of the carriages of 
the train. 

From what has been already shown it will at once appear that, in 
curves of less than 1000, or 1500, feet radius, a superelevation of the 
exterior rail will be necessary to counteract the excess of the cen- 
trifugal force above the centripetal force. 
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Let the superelevation of the exterior rail be denoted by a?, and 
since b expresses the width of the way, the plane on which the train 

moves will be inclined ? to radius = 1, and therefore the gravity of 
b 1 

the train will draw it to the interior rail with the force 
/' = ^ (7.) 

This force together with the centripetal force, due to the deviation 
of the carriages of the train on the rails, must hold the centrifiigal 
force in equilibrium : we shall therefore have from equations (1.), 
(3.), and (7.) 



whence 



b '^ gU' gR ' 



^='-i^/i-i)' 



9 ^R R^ 

which is the Formula for the superelevation of the exterior raiL 

In which if R = 900 feet, R' = 1000 feet, b = 4.7 feet, g = 32| 
feet, and V = maximum velocity = 60 miles per hour = 88 feet per 

second, there will result x= ^iL^i^f J^^.-}--\ = .1264 of a 

32^ V900 loooy 

foot= 1.516 inches, or about 1^ inches. 

This highly important Formula is due to the Comte de Pambour ; 
see Chap. XVIIL Sect. III. page 534. of his valuable work on 
Locomotive Engines ; to which I would refer those who wish for 
extensive information on these subjects : also to Crest/s Encychpcedia 
of Engineering ; to Hann on the Steam-Engine^ with practical Rules 
for the use of Engineers; and to Tate^s Exercises on Mechanics and 
Theory of the Steam-Engine, &C.5 which two last works cannot be 
too highly recommended on account of their important bearing on 
subjects of real practical utility. 
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FOR CURVATURE, ETC. 
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Longman, Brown, Green, and Longmans, London. 



ABERCROMBIE'S PRACTICAL GARDENER, 

And Improved System of Modern Horticulture, alphabetically arran^red. 4th Edition, witb 
Introductory Treatise on Vegetable Physiology, and Plates, by W. Salisbury. l2mo. 6s. bds. 



ABERCROMBIE & MAIN.-THE PRACTICAL GARDENER'S 

COMPANION; or. Horticultural Calendar: to which is added, the Garden-geed and Plant 
Estimate. Edited from a MS. of J. Abercrombie, by J. Main. 8th Edition. 32mo. 28. 6d. sd. 

ACTON (ELIZA.) -MODERN COOKERY, 

In all its Branches, reduced to a System of Easy Practice. For the use of Pnvate Families. 
In a Series of Receipts, all of which have been strictly tested^ and are given with the most 
minute exactness. By Eliza Acton. New Edition, to which are aaded. Directions for 
Carving. Fcp. 8vo. with plates and woodcuts, 7s. 6d. cloth. 

ACTS OF THE PARLIAMENTS OF SCOTLAND, 

Vol. I. A. D. 1124 to 1423. Printed by command of Her Majesty Queen Victoria, in pursuance 
of an Address of the House of Commons of Great Britain. Folio, with numerous coloured 
fac-similes of MSS., Diplomata, and Documenta, 658. half-bound. 

ACTS (THE) OF THE LORDS OF COUNCIL IN CIVIL 

CAUSES [SCOTLAND], a.d. 1478 to 1495. Printed by command of His Majesty King Geor^ 
the Third, in pursuance of an Address of the House of Commons of Great Britain. Folio, 
with Fac-similes, 25s. half-bound. 

ACTS (THE) OF THE LORDS AUDITORS OF CAUSES AND 

COMPLAINTS [SCOTLAND], a.d. 1466 to 1494. Printed by command of His Majesty King 
George the Third, in pursuance of an Address of the House of Commons of Great Britain. 
Folio, 15s. half-bound. 

ADAIR (SIR ROBERT).-AN HISTORICAL MEMOIR OF A 

MISSION to the COURT of VIENNA in 1806. By the Right Honourable Sir Robert Adair, 
G.C.B. With a Selection from his Despatches, published by permission of the proper 
Authorities. 8vo. 18s. cloth. 

ADAIR (SIR ROBERT). -THE NEGOTIATIONS FOR THE 

PEACE of the DARDANELLES, in 1808-9 : with Dispatches and Official Documents. By 
the Right Honourable Sir Robert Adair, G.C.B. Being a Sequel to the Memoir of his 
Mission to Vienna in 1806. 2 vols. 8vo. 28s. cloth. 

ADDISON.-THE KNIGHTS TEMPLARS. 

By C. G. Addison, Esq., of the Inner Temple. 2d Edition, enlarged. Square crown 8vo. with 
Illustrations, 18s. cloth.— By the same Author, 

THE TEMPLE CHURCH IN LONDON : its History and Antiquities. Square crown 8vo. 
with Six Plates, 5s. cloth.— Also, 

A FULL AND COMPLETE GUIDE, HISTORICAL AND DESCRIPTIVE, TO THE TEMPLE 
CHURCH. Square crown 8vo. Is. sewed. 

AIKIN.-THE LIFE OF JOSEPH ADDISON. 

Illustrated by many of his Letters and Private Papers never before published. By Luct 
AiKiN. 2 vols, post 8vo. with Portrait from Sir Godfrey Kneller's Picture, 188. cloth. 

ALLAN (J. H.)-A PICTORIAL TOUR IN THE MEDITER- 

RANEAN; comprising Malta, Dalmatia, Asia Minor, Grecian Archipelago, Egypt, Nubia. 
Greece, Sicily, Italy, and Spain. By J. II. Allan, Member of the Atheman ArchaK>logicaf 
Society, and of the E^ptian Societv of Cairo. 2d Edition. Imperial 4to. with upwards of 
40 lithographed Drawings, and 70 Wood Engravings, £Z, 38. cloth. 

AMY HERBERT. 

By a Ladt. Edited by the Rev. William Sbwbll, B.D. of Exeter College, Oxford. 
3a Edition. 2 vols. fcp. 8vo. 98. cloth. 



NEW W0EK8 AND NEW EDITIONS 



ARTISAN CLTJB (THE)-A TREATISE ON THE STEAM 

ENGINE, in its Application to Mines, Mills, Steam Navigfation, and Railways. By the 
Artisan Club. Edited by John Boubne, C.B. 4to. with 30 Steel Plates and 349 wood 
Engfraving^, 278. cloth. 

BAILET.-ESSATS ON THE PURSUIT OF TRUTH, 

And on the Progress of Knowledge. By Samuel Bailbt, Author of " Essays on the For- 
mation and Publication of Opinions,** **Berkeley*s TTuBory of Vision,** &c. 2d Edition, 
revised and enlarged. 8vo. 9s. 6d. cloth. 

BAKEWELL -AN INTRODUCTION TO GEOLOGY. 

Intendod to convey Practical Knowledge of the Science, and comprising the most important 
recent discoveries ; with explanations of the facts and phenomena whicn serve to confirm or 
invalidate various Geological Theories. By Robert Bakewell. Fifth Edition, considerably 
enlarged. 8vo. with numerous Plates and Woodcuts, 21s. cloth. 

BALLADS OF THE EAST, AND OTHER POEMS. 

By T. H. P. Square crown 8vo. 4s. sewed. 

BALMAIN.-LESSONS ON CHEMISTRY, 

For the use of Pupils in Schools, Junior Students in Universities, and Readers who wish to 
learn the fundamental Principles and leading Facts : with Questions for Examination, 
Glossaries of Chemical Terms and Chemical Symbols, and an Index. By William H. 
Balmain. With numerous Woodcuts, illustrative of the Decompositions. Fcp. 8vo. 6s. cloth. 

BAYLDON.-ART OF VALUING RENTS AND TILLAGES, 

And the Tenant's Right of Entering and Quitting Farms, explained by several Specimens of 
Valuations; and Remarks on the Cultivation pursued on Soils in different Situations. 
Adapted to the Use of Landlords. Land-Agents, Appraisers, Farmers, and Tenants. By 
J. S. Bayldon. 6th Edition, corrected and revised, by John Donaldson. 8vo. lOs. 6d. cloth. 

BAYLIS (E.)-THE ARITHMETIC OF ANNUITIES AND 

LIFE ASSURANCE; or. Compound Interest Simplified: explaining the Value of Annuities, 
certain or contingent, on One or Two Lives, and the Values of Assurances in Single and 
Annual Payments ; and com|)rehending the Values of Leases, Pensions, Freeholds, and 
Reversionary Sums, in possession or expectation, immediate, deferred, or temporary. Illus- 
trated with practical and familiar Examples. By Edward Batlis, Actuary of the Anchor 
Life Assurance Company. 8vo. 5s. cloth. 

BEDFORD CORRESPONDENCE. -CORRESPONDENCE OF 

JOHN, FOURTH DUKE OF BEDFORD, selected (i-om the Originals at Woburn Abbey: 
with Introductions by Lord John Russell. 

8vo. Vol. 1 (1742-48), 18s. cloth ; Vol. 2 (1749-60), 15s. cloth. 
*^* The Third, and concluding volume, with an Introduction by Lord John Russbll, 
is in the Pre**. 

BELL.-LIVES OF THE MOST EMINENT ENGLISH POETS. 

By Robert Bell, Esq. 2 vols. fcp. 8vo. with Vignette T**les, 12s. cloth. 

BELL.-THE HISTORY OF RUSSIA, 

From the Earliest Period to the Treaty of Tilsit. By Robert Bell, Esq. 3 vols. fcp. 8vo. 
with Vignette Titles, 18s. cloth. 

BLACK.-A PRACTICAL TREATISE ON BREWING, 

Based on Chemical and Economical Principles: with Formulie for Public Brewers, and 
Instructions for Private Families. By William Black. Third Edition, with considerable 
Additions. 8vo. 10s. 6d. cloth.— Also, 

REMARKS ON BAVARIAN BEER, London Porter, the Influence of Electricity on Fermentation. 
By William Black. Being a Supplement to his " Treatise on Brewing.'* 8vo. 2s. 6d. sewed. 

BLAINE.-AN ENCYCLOPJIDIA OF RURAL SPORTS ; 

Or, a complete Account, Historical, Practical, and Descriptive, of Hunting, Shooting, Fishing, 
Racing, and other Field Sports and Athletic Amusements of the present day. By Dblabbrb 
P. Blainb, Esq. Author of " Canine Pathology," &c. Illustrated by nearly 600 Engravings on 
Wood, by K. Branston, from Drawings by Aiken , T. Landseer, Dickes, &c. 8vo. je2. lOs. cloth. 

BLAIR'S CHRONOLOGICAL AND HISTORICAL TABLES, 

From the Creation to the present time : with Additions and Corrections flrom the most authen- 
tic Writers ; including the Computation of St. Paul, as connecting the Period from the Exode 
to the Temple. Under the revision of Sir Hbnry Ellis, K.H., Principal Librarian of the 
British Museum. Imperial 8vo. 31s. 6d. half-bound in morocco. 



FEINTED FOR MESSRS. LONGMAN AND CO. 



BLOOMFIELD.-HISTORY OF THE PELOPONNESIAN WAR. 

By Th uc y d I d bs. A New Recension of the Text, with a careftUly amended Panctnation ; and 
copious Notes, Critical, Philological, and Explanatory, principally orinnal, purtly selected 
and arranged from the best Expositors : accompanied by full indexes, ooth of Greek Words 
and Phrases explained, and matters discussed in the Notes Illustrated by Maps and Flans. 
By the Rev. S. T. Bloom field, D.D. F.S.A. 2 vols. 8vo. 38s. cloth. 

BLOOMFIELD.-HISTORY OF THE PELOPONNESIAN WAR. 

By Thucydides. Newly translated into English, and accompanied by very copious Notes, 



Philological and Explanatory, Historical and Geographical. By the Rev. S. T. Bloomfield, 
D.D. F.S.A. 3 vols. 8vo. with Maps and Plates, ^2. Ss. boards. 

BLOOMFIELD.-THE GREEK TESTAMENT: 

With copious English Notes, Critical, Philological, and Explanatory. Especially formed for 
the use of advanced Students and Candidates iror Holy Orders. By Rev. S. T. Bloomfield, 
D.D. F.S.A. 6th Edition. 2 vols. 8vo. with a Map of Palestine, ^2^ cloth. 

BLOOMFIELD.-ACOLLEGE&SCHOOLGREEKTESTAMENT; 

With shorter English Notes, Critical, Philological, and Explanatory, formed for use in 
Colleges and the labile Schools. By the Rev. S. T. Bloomfield, D.D. F.S.A. 4th Edition, 
greatly enlarged and improved. Fcp. 8vo. 10s. 6d. cloth. 

BLOOMFIELD.-GREEK AND ENGLISH LEXICON TO THE 

NEW TESTAMENT: especially adapted to the use of Colleges, and the Higher Classes in 
Public Schools; but also intended as a convenient Manual for Biblical Students in general. 
By Dr. Bloomfield. 2d Edition, enlarged and improved. Fcp. 8vo. lOs. 6d. cloth. 

BOY'S OWN BOOK (THE) : 

A Complete Encyclopaedia of all the Diversions, Athletic, Scientific, and Recreative, of Boy- 
hood and Youth. 23d Edition. Square 12mo. with many Engravings on Wood, 6s. boards. 

BRANDE.-A DICTIONARY OF SCIENCE, LITERATURE, 

AND ART ; comprising the History, Description, and Scientific Principles of every Branch 
of Human Knowledge ; with the Derivation and Definition of all the Terms in General Use. 
Edited by W. T. Brande, F.R.S.L. & E. ; assisted by Joseph Cauvin, Esq. 8vo. with Wood 
Engravings, jf 3, cloth. 

BRAY'S (MRS.) NOVELS AND ROMANCES, 

Revised and corrected by Mrs. Bray. In 10 vols. fcp. 8vo. with a Portrait, Frontispieces, 
and Vignettes, uniformly with "The Standard Novels,'* jff3, cloth.— Or, 



1. The White Hoods, 6b. 

2. De Foix, 6s. 

3. The Protestant, 6s. 



4. Fitz of Fitz-Ford, 6s. 

5. llie Talba, 6s. 

6. Warleigh, 6s. 

7. Trelawny of Trelawne, 68. 



8. Trials of the Heart, 68. 

9. Henry de Pomeroy, 6s. 

10. CourtenayofWalreddon,68. 



BRAY.-THE PHILOSOPHY OF NECESSITY ; 

Or, the Law of Consequences as applicable to Mental, Moral, and Social Science. By Charles 
Bray. 2 vols. 8vo. 15s. cloth. 

BREWSTER.-TREATISE ON OPTICS. 

By Sir David Brewster, LL.D. F.R.S., &c. New Edition. Fcp. 8vo. with Vignette Title, 
and 176 Woodcuts, 68. cloth. 

BUCKLER (J. C. AND C. A.)-A HISTORY OF THE 

ARCHITECTURE of the ABBEY CHURCH of ST. ALBAN, with especial reference to the 
Norman Structure. By J. C. and C. A. Buckler, Architects. 8vo. with numeroos 
Illustrations. [In thepru^, 

BUDGE (J.)-THE PRACTICAL MINER'S GUIDE; 

Comprising a Set of Trigonometrical Tables adapted to all the purposes of Oblique or Diagonal, 
Vertical, Horizontal, and Traverse Dialling ; with their application to the Dial, Exercise of 
Drifts, IxMles, Slides, Levelling, Inaccessible Distances, Heights, &c. By J. Budge. New 
Edition, considerably enlarged. 8vo. with Portrait of tne Author, 12s. cloth. 

BULL.-THE MATERNAL MANAGEMENT OF CHILDREN, 

in HEALTH and DISEASE. By T. Bull, M.D. Member of the Royal College of Physicians, 
Physician- Accucheur to the Finsbury Midwifery Institution. 2d Edition. Fcp. 8vo. 7s. cloth. 

BULL.-HINTS TO MOTHERS, 

For the Management of Health during the Period of Pregnancy and in the Lying-in Room; 
with an Exponire of Popolar Errors in connection with those subjects. By Thomas Bull, 
M.D.&EC. 4th Edition. Fcp. 8vo. 78. doth. 
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BURGER -THE "LEONORA" OF BURGER 

Translated by Julia M. Cameron. With Six laiye lllust: 
D. Maclise, R.A. and engraved by John Thompson. Crown 4to. 



Translated by Julia M. Cameron. With Six large Illustrations, drawn on Wood by 
- - • - • .. , , »- drown 4to. [Inthepreu. 



BURNS.~THE PRINCIPLES OF CHRISTIAN PHILOSOPHY; 

containing' the Doctrines, Duties, Admonitions, and Consolations of the Christian Religion. 
By John Burns, M.D. F.R.S. 6th £dition. 12mo. 7s. boards. 

BURNS-CHRISTIAN FRAGMENTS ; 

Or, Remarks on the Nature, Precepts, and Comforts of Religion. By John Burns, M.D. 
F.R.S. Author of " The Principles of Christian Philosophy." Fcp. 8vo. 5s. cloth. 

BUTLER-SKETCH OF ANCIENT & MODERN GEOGRAPHY. 

By Samuel Butler, D.D. late Lord Bishop of Lichfield and Coventry; and formerly Head 
Master of Shrewsbury School. New Edition, revised by the Author's Son. 8vo. 9s. boards. 

BUTLER.-AN ATLAS OF MODERN GEOGRAPHY. 

By the late Dr. Butler. Consisting of Twenty-three coloured Maps, from a New Set of 
Plates ; with an Index of all the Names of Places, referring to the Latitudes and Longitudes. 
New Edition. 8vo. 128. half-bound. 

BUTLER.-AN ATLAS OF ANCIENT GEOGRAPHY. 

By the late Dr. Butler. Consisting of Twenty-three coloured Maps; with an Index of all 
the Names of Places, referring to the Latitudes and Longitudes. New Edition, from an entirely 
new and corrected Set of Plates. 8vo. 128. half-bound. 

BUTLER. -A GENERAL ATLAS OF MODERN AND ANCIENT 

GEOGRAPHY. By the late Dr. S. Butler. Consisting of Forty-five coloured Maps, and 
Indices. New Edition, from an entirely new and corrected Set of Plates. 4to. 24s. half-bound. 

CALLCOTT.-A SCRIPTURE HERBAL. 

With upwards of 120 Wood Engravings. By Lady Callcott. Square crown Svo. 25s. cloth. 

CARTOONS (THE PRIZE).-THE PRIZE CARTOONS 

EXHIBITED IN WESTMINSTER HALL, a.d. 1843. Published under the Sanction and 
Patronage of Her Majesty's Commissioners on the Fine Arts. 

The averag^e size of the Prize Cartoons is fifteen feet in width and ten in height. A reduced 
scale of one mch and a half to the foot has been adopted ; and in the process of reduction 
every care has been taken faithfully to preserve all the characteristic features of the originals; 
and the Engraving of each work has been subjected to the approval of its author. Lithography 
has been chosen as the most suitable medium for producing copies of these important works. 

The size of the work is large folio. The price of the Eleven Engravings, in a neat Port- 
folio, ^6*5. 5s. ; Proofs before Letters, ^8. 8s. 

CATLOW.-POPULAR CONCHOLOGY ; 

Or, the Shell Cabinet arranged: being an Introduction to the Modern System of Conchology: 
with a sketch of the Natural History of the Animals, an account of the Formation of the Shells, 
and a complete Descriptive List of the Families ana Genera. By Agnes Catlow. Fcp. Svo. 
with 312 Woodcuts, 10s. 6d. cloth. 

CHALENOR.-POETICAL REMAINS OF MARY CHALENOR. 

Fcp. Svo. 4s. cloth. 

CHALENOR.-¥ALTER GRAY, 

A Ballad, and other Poems. By Mart Chalenor. 2d Edition, including the Authoress's 
Poetical Remains. Fcp. Svo. 6s. cloth. 

CLAVERS.-FOREST LIFE. 

By Ma ry Clavers, an Actual Settler j Author of " A New Home, Who »11 Follow ?" 2 vols, 
fcp. Svo. 12s. cloth. 

COCKS (C.)-BORDEAUX, ITS WINES, AND THE CLARET 

COUNTRY. By C. Cocks, B.L. Professor of the Living Languages in the Royal Colleges of 
France; Translator of the Works of Michelet and Quinet. Dedicated, by permission, to 
M. Le Comte T. Duch&tel. Post Svo. with View of Bordeaux, Ss. 6d. cloth. 

COLLEGIAN'S GUIDE (THE) ; 

Or, Recollections of College Days, setting forth the Advantages and Temptations of a Univer- 
sity Education. By **** ******, M.A. College, Oxford. Post Svo. lOs. 6d. cloth. 



PRINTED FOR MESSRS. LONGMAN AND CO. 



COLLIER (J. PAYNE. )-A BOOK OF R0XBUR6HE BALLADS. 

Edited by John Payne Collier, Esq. Post 4to. [/n the press. 

COLTON.-LACON ; OR, MANY THINGS IN FEW WORDS. 

By the Rev. C. C. Colton. New Edition. 8vo. 128. cloth. 

CONVERSATIONS ON BOTANY. 

9th Edition, improved. Fcp. 8vo. 22 Plates, 7s. 6d. cloth ; with the plates coloured, 128. cloth. 

COOLEY.-THE WORLD SURVEYED IN THE NINETEENTH 

CENTURY ; or, Recent Narratives of Scientific and Exploring^ Expeditions (chiefly under- 
taken by command of Foreign Governments). Collected, translated, and, where necessary, 
abridged, by W. D. Cooley, Esq. Author of the " History of Maritime and Inland Discovery" 
in the Cabinet Cyclopaedia, &c.— The First Volume of the Series contains, 

THE ASCENT of MOUNT ARARAT. By Dr. Frtbdrich Parrot, Professor 
of Natural Philosophy in the University of Dorpat, Russian Imperial Councillor of 
State, &c. 8vo. with a Map by Arrowsmith, and Woodcuts, 14s. cloth. 
The Second Work of the Series will be 

ERMAN'S .TRAVELS through SIBERIA. 8vo. [In the press. 

COOLEY.-THE HISTORY OF MARITIME AND INLAND 

DISCOVERY. By W. D. Cooley, Esq. 3 vols. fcp. 8vo. with Vignette Titles, 18s. cloth. 

COOPER (REV. E.)-SERMONS, 

Chiefly designed to elucidate some of the leading Doctrines of the Gospel. To which is added, 
an Appendix, containing Sermons preached on several Public Occasions, and printed by 
desire. By the Rev. Edward Cooper. 7th Edition. 2 vols. l2mo. 10s. boards. 

COOPER (REV. E.)-PRACTICAL AND FAMILIAR SERMONS, 

Designed for Parochial and Domestic Instruction. By Rev. Edward Cooper. New Edition. 
7 vols. l2mo. jCI. 18s. boards. 

*«* Vols. 1 to 4, 5s. each ; Vols. 5 to 7, 6s. each. 

COPLAND.-A DICTIONARY OF PRACTICAL MEDICINE; 

comprising General Patholo^, the Nature and Treatment of Diseases, Morbid Structures, 
and the Disorders especially mcidental to Climates, to Sex, and to the different Epochs of 
Life, with numerous approved Formulcof the Medicines recommended. By James Copland, 
M.D. Consulting Physician to Queen Charlotte's Lying-in Hospital, &c. &c. &c. Vols. 1 and 2, 
8vo. jtZt cloth ; and Part 10, 48. 6d. sewed. 

*»* To be completed in One more Volume. 

COSTELLO (MISS.)-THE ROSE GARDEN OF PERSIA. 

A Series of Translations from the Persian Poets By Miss Louisa Stuart Costbllo, Author 
of ** Specimens of the Early Poetry of France," " A Summer amongst the Socages and the 
Vines," &c. Lon^ 8vo. with Illuminated Pages and Borders printed in rose-colour, 188. boards ; 
or 318. 6d. bound m rose-coloured morocco (Persian style) by Hayday. 

COSTELLO (MISS).-THE FALLS, LAKES, AND MOUNTAINS 

OF NORTH WALES j being a Pictorial Tour through the most interesting parts of the 
Country. By Louisa Stuart Costello, Author of "The Rose Garden of Persia," " Beam 
and the Pyrenees," &c. Illustrated with views, from Original Sketches by D. H. M*Kewan, 
engraved on wood, and lithographed, by T. and E. Gilks. Square 8vo. with Map, 14s. cloth. 

CRESY (E.)-AN ENCYCLOPAEDIA OF CIVIL ENGINEERING, 

Historical, Theoretical, and Practical. By Edward Cresy, F.S.A. C.E. Illustrated by 
many Hundred Engravings on Wood, explanatory of the Principles, Machinery, and Con- 
structions which come under the Direction of the Civil Engineer. 8vo. uniform with Messrs. 
Longman and Co.*s Series of One-Volume Encyclopaedias and Dictionaries, [/n the press, 

CROCKER'S ELEMENTS OF LAND SURVEYING. 

Hfth Edition, corrected throughout, and considerably improved and modernized, by T. G. 
Bunt, Land Surveyor. To which are added, TABLES OF SlX-FlGURE LOGARITHMS, 
&c., superintended by R.Farley, of the Nautical Almanac Establishment. Post 8vo. 128. cloth. 

CROWE.-THE HISTORY OF FRANCE, 

From the Earliest Period to the Abdication of Napoleon. By E. £. Crowe, Esq. 3 vols. fcp. 
8vo. with Vignette Titles, 188. cloth. 

DAHLMANN.-HISTORY OF THE ENGLISH REVOLUTION. 

By F. C. Dahlmann, late Professor of History at the University of GOttingen. Translated 
from the German, by H. Evans Lloyd. 8vo. lOs. 6d. cloth. 
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DALE (THE REV. T.)-THE DOMESTIC LITURGY AND 

FAMILY CHAPLAIN, in two Parts : the first Part being Church Services adapted for 
domestic use, with Prayers for every day of the week, selected exclusively from the Book of 
Common Prayer; Part 2 comprising an appropriate Sermon for every Sunday in the year. 
By the Rev. Thomas Dale, M.A. Canon-Residentiary of St. Paul's, and Vicar of St. Bride's, 
London. Post 4to. handsomely printed, 218. cloth : or, boimd by Hayday, 3 1 s. 6d. calf 1 ettered ; 
^ff2, lOs. morocco, with goffered edges. 

DANTE, TRANSLATED BY WRIGHT.-DANTE. 

Translated by Ichabod Charles Wright, M.A. late Fellow of Magdalen College, Oxford. 
A New Edition, revised and corrected. 3 vols. fcp. 8vo. with Portrait, 7s. 6d. sewed. 
♦»* Vol. 1. contains the Inferno ; Vol. II. the Purgatorio ; Vol. III. the Paradiso. 

DAVY (SIR HUMPHRY) -ELEMENTS OF AGRICULTURAL 

CHEMISTRY, in a Course of Lectures. BySir Hum hhry Davy. With Notes by Dr. John 
Davy. 6th Edition. 8vo. with 10 Plates, 15S. cloth. 

DE BURTIN.-A TREATISE ON THE KNOWLEDGE NECES- 

SART to AMATEURS of PICTURES. Translated and Abridged from the French of M. 
Francis Xayibr Db Burtin, First Stipendiary Member of the Royal Academy of Brussels 
in the Class of Sciences, &c. By Robert White, Esq. 8vo. with four Plates, 12s. cloth. 

DE CUSTINE. -RUSSIA. 

By the Marquis De Custine. Translated from the French. 2d Edition. 3 vols, post 8vo. 
31s. 6d. cloth. 

DE LA BECHE -REPORT ON THE GEOLOGY OF CORN- 

WALIi, DEVON, and WEST SOMERSET. By Henry T. De la Bkche, F.R.S. &c.. 
Director of the Ordnance Geological Survey. Published by Order of the Lords Commissioners 
of H.M. Treasury. Svo. with Maps, Woodcuts, and 12 large Pates, 14s. cloth. 

DE MORGAN.-AN ESSAY ON PROBABILITIES, 

And on their Application to Life Contingencies and Insurance Offices. By Aug. db Morgan, 
of Trinity College, Cambridge. Fcp. Svo. with Vignette Title, 68. cloth. 

DE SISMONDI.-THE HISTORY OF THE ITALIAN REPUB- 

LICS: or, of the Origin, Progress, and Fall of Freedom in Italy, from A.D. 476 to 1806. By 
J. C. L. SiSMONDi. Fcp. Svo. with Vignette Title, 68. cloth. 

DE SISMONDI. - THE HISTORY OF THE FALL OF THE 

ROMAN EMPIRE. Comprising a View of the Invasion and Settlement of the Barbarians. 
By J. C. L. Db Sismondi. 2 vote. fcp. Svo. with Vignette Titles, 12s. cloth. 

DE STRZELECKI (P. E.)-THE PHYSICAL DESCRIPTION 

of NEW SOUTH WALES and VAN DIEMAN'S LAND; accompanied by a Geological Map 
Sections, and Diagrams, and Figures of the Organic Remains. By P. E. De Strzelbcki. 
Svo. with coloured Map and numerous Plates, 24s. cloth. 

DIBDIN (THE REV. T. F.)-THE SUNDAY LIBRARY: 

Containing nearly One Hundred Sermons, by eminent Divines. With Notes, &c. by the Rev. 
T. F. DiBDiN, D.D. 6 vols. fcp. Svo. with Six Portraits, 30s. cloth ; or, at2. 12s. 6d. neatly 
half-bound in morocco, with gilt edges. 

DODDRIDGE. -THE FAMILY EXPOSITOR; 

Or, a Paraphrase and Version of the New Testament : with Critical Notes, and a Practical 
Improvement of each Section. By P. Doddridge, D.D. To which is prefixed, a Life of the 
Author, by A. Kippis, D-D. F.R.S. and S.A. New Edition, 4 vols. Svo. £1, 16s. cloth. 

DONOVAN.-A TREATISE ON CHEMISTRY. 

By M. Donovan, M.R.I.A. Fourth Edition. Fcp. Svo. with Vignette Title, 6s. cloth. 

DONOVAN.-A TREATISE ON DOMESTIC ECONOMY. 

By M. Donovan, Esq. M.R.I.A. Professor of Chemistry to the Company of Apothecaries in 
Ireland. 2 vols. fcp. Svo. with Vignette Titles, 12s. cloth. 

DOUBLED AY'S BUTTERFLIES -THE GENERA OF DIUR- 

NAL LEPIDOPTERA; comprising their Generic Characters -a Notice of the Habits and 
Transformations— and a Catalogue of the Species of each Genus. By Edward Doubleday, 
Es^. F.L.S. &c., Assistant in the Zoological Department of the British Museum. Imperial 4to. 
uniform with Gray and Mitchell's Ornithology ; Illustrated with 75 Coloured Plates. 

*»* To be published in Monthly Parts, 58. each ; each part to consist of 2 coloured plates, 
with accompanying Letter-press, giving the Generic Characters, a Short Notice of the Habits, 
and a Catalogue of the Species of each Genus. Part 1 will appear on the 2d of November. 
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DOVER-LIFE OF FREDERICK II. KING OF PRUSSIA. 

By Lord Dover. 2d Edition. 2 vol*. 8vo. with Portrait, 28s. boards. 

DRUMMOND (DR. J. LJ-LETTERS TO A YOUNG NATU- 

RALIST, ON THE STUDY OF NATURE AND NATURAL THEOLOGY. By James L. 
Drummond, M.D. Author of " First Steps to Botany," &c. Second Edition. Post Svo. with 
Wood Engravings, 7s. 6d. boards. 

DRUMMOND.-FIRST STEPS TO BOTANY, 

Intended as popular Illustrations of the Science, leading: to its study as a branch of general 
education. By J. L. Drummond, M.D. 4th Edit. 12mo. with numerous Woodcuts, 98. bds. 

DUNHAM -THE HISTORY OF THE GERMANIC EMPIRE. 

By Dr. Dunham. 3 vols. fcp. Svo. with Vignette Tkles, IBs. cloth. 



The History of Europe during the 
Middle Ages. By Dr. Dunham. 4 vols. 
fcp. Svo. with Vignette Titles, £U 48. cloth. 

The History of Spain and Portugal. 
By Dr. Dunham. 6 vols. fcp. Svo. with 
Vignette Titles, ^l. 10s. cloth. 

The History of Sweden, Denmark, 
AND Norway. By Dr. Dunham. 3 vols, 
fcp. Svo. with Vignette Titles, ISs. cloth. 



The History of Poland. By Dr. 

Dunham. Fcp. Svo. with Vignette Title, 

6s. cloth. 
The Lives of the Early "Writers 

OF Great Britain. By Dr. Dunham, 

R. Bell, Esq. &c. Fcp. Svo. with Vignette 

Title, 6s. cloth. 
The Lives of British Dramatists. 

By Dr. Dunham, R. Bell, Esq. &c. 2 vols. 

fcp. Svo. with Vignette Titles, 12s. cloth. 



DUNLOP (JOHN).-THE HISTORY OF FICTION : 

BeinsT a Critical Account of the most celebrated Prose Works of Fiction, from the earliest 
Greek Romances to the Novels of the Present Age. By John Dunlop, Esq. 3d Edition, 
complete in one volume. Medium Svo. 15s. cloth. 

ECCLESTON (JAMES. )-A MANUAL OF ENGLISH ANTIQUI- 

TIES. By James Eccleston, B.A. Head Master of Sutton Coldfield Grammar School. 
Svo. with numerous lUustrations on Wood. [Jm the press. 

ELLIOT (J.)-A COMPLETE TREATISE ON PRACTICAL 

GEOMETRY and MENSURATION. With numerous Exercises. By Jambs Elliot, 
formerly Teacher of Mathematics in the Mechanics* Institution of Liverpool. Svo. 5s. cloth. 
*»* KEY, containing full Demonstrations and Solutions. Svo. 68. cloth. 

ELLIOTSON.-HUMAN PHYSIOLOGY: 

With which is incorporated much of the elementary part of the " Institutiones Physiologjic»" 
of J. F. Blumenbach, Professor in the University of GOttingen. By Joh n Elliotson, aI.D. 
Cantab. F.R.S. Fifth Edition. Svo. with numerous Woodcuts, £2. 8s. cloth. 

ENGLISHMAN'S GREEK CONCORDANCE OF THE NEW 

TESTAMENT: being an Attempt at a Verbal Connexion between the Greek and the English 
Texts ; including a Concordance to the Proper Names, with Indexes, Greek-English and 
English-Greek. 2d Edition, with a new Index. Royal Svo. 42s. cloth. 

ENGLISHMAN'S HEBREW AND CHALDEE CONCORDANCE 

of the OLD TESTAMENT ; beinj!^ an attempt at a Verbal Connection between the Original 
and the English Translations : with Indexes, a List of the Proper Names and their occur- 
rences, &c. &c. 2 vols, royal Svo. j^3. 13s. 6d. cloth ; large paper, £i. 148. 6d. 

ESDAILE (DR. J.)-MESMERISM IN INDIA; 

And its Practical Application in Surgery and Medicine. By James Esdailb, M.D. Civil 
Assistant-Surgeon, E.I.C.S. Bengal. Fcp. Svo. 6s. 6d. cloth. 

ETHERIDGE (J. W.)-THE SYRIAN CHURCHES: 

Their Early History, Liturgies, and Literature. With a literal Translation of the Four 
Gospels from the Peschito, or Canon of Holy Scripture in use among the Oriental Christians 
from the earliest times. By J. W. Etheridqb. l2mo. 7s. 6d. clotn. {Justreadsf. 

FAREY.-A TREATISE ON THE STEAM ENGINE, 

Historical, Practical, and Descriptive. By John Far by, Engineer. 4to. illustrated by 
numerous Woodcuts, and 25 Copper-plates, £&. 6s. boards. 

c 



FAWN (THE) OF SERTORIUS. 

2 vols, post 8vo. 188. cloth. 
"Asa work ihat contains lively and (graphic pictures of life and manners in a distant age, we commend it to the perusal 
of our readers."— Critic. 

FERGUS.-HISTORY OF UNITED STATES OF AMERICA, 

From the Discovery of America to the Election of General Jackson to the Presidency. By the 
Rev. H. Fergus. 2 vols. fcp. 8vo. with Vignette Titles, 12s. cloth. 

FIELD.-POSTHUMOUS EXTRACTS FROM THE 

VETERINARY RECORDS OF THE LATE JOHN FIELD. Edited by his Brother, 
William Field, Veterinary Surgeon, London. 8vo. 8s. boards. 

FITZROY (LADY). -SCRIPTURAL CONVERSATIONS BE- 

TWEEN CHARLES and his MOTHER. By Lady Charles Fitzroy. Fcp. 8vo. 4s. 6d. cloth 

FORSTER.-THE STATESMEN OF THE COMMONWEALTH 

OF ENGLAND. With an Introductory Treatise on the Popular Progress in English History. 
By John Forster, Esq. 5 vols. fcp. 8vo. with Original Portraits of Pym, Eliot, Hampden, 
Cromwell, and an Historical Scene after a Picture by Cattermole, dSl. lOs. cloth. 
The above 5 vote, form Mr. Forster's portion of the Lives of Eminent British Statesmen, by Sir 
James Mackintosh, the Right Hon. T. P. Courtenay, and John Forster, Esq. 7 vols. fcp. 8vo. 
with Vignette Titles, j6"2. 28. cloth. 

FORSTER (REV. C.)-THE HISTORICAL GEOGRAPHY OF 

ARABIA : or, the Patriarchal Evidences of Revealed ReligiCMi. A Memoir, with illustrative 
Maps ana an Appendix, containing Translations, with an Alphabet and Glossary of the 
Hamyaritic Inscriptions recently discovered in Hadramaut. By the Rev. Charles Forster, 
B.D. Author of " Mahometauism Unveiled." 2 vols. 8vo. 30s. cloth. 

FORSTER (REV. C.)-THE LIFE OF JOHN JEBB, D.D. F.R.S., 

late Bishop of Limerick. With a Selection from his Letters. By the Rev. Charles 
Forster, B.D. Rector of Stisted, and formerly Domestic Chaplain to the Bishop, Second 
Edition. 8vo. with Portrait, &c. 16s. cloth. 

F08BR0KE.-A TREATISE ON THE ARTS, MANNERS, 

MANUFACTURES, and INSTITUTIONS of the GREEKS and ROMANS. By the Rev. 
T. D. FosBROKE, &c. 2 vols. fcp. 8vo. with Vignette Titles, 12s. cloth. 

FROM OXFORD TO ROME; 

And, How it fared with some who made the Journey. By a Companion Traveller. Fcp. 8vo. 

[Nearly ready. 

GERTRUDE. 

A Tale. By the Author of " Amy Herbert." Edited by the Rev. William Sewell, B.D. 
of Exeter (JoUege, Oxford. 3d Emtion. 2 vols. fcp. 8vo. 9s. cloth. 

6ILBART (J. W.) - THE HISTORY AND PRINCIPLES OF 

BANKING. By James William Gzlbart, General Manager of the London and West- 
minster Bank. 3d Edition. 8vo. 9s. boards. 

GLEIG.-LIVES OF MOST EMINENT BRITISH MILITARY 

COMMANDERS. By the Rev. G. R. Gleig. 3 vols- fcp. 8vo. with Vignette Titles, 18s. cloth. 

6LENDINNIN6.-PRACTICAL HINTS ON THE CULTURE 

OF THE PINE APPLE. By R. Glendinninq, Gardener to the Right Hon. Lord Rolle, 
Bicton. 12mo. with Plan of a Pinery, 5s. cloth. 

GOLDSMITH. - THE POETICAL WORKS OF OLIVER 

GOLDSMITH. Illustrated by Wood Engravings, from the Designs of G. W. Cope, A.R.A., 
Thomas Creswick, A.R.A., J. C. Horsley, R. Redgrave, A.R.A., and Frederick Tayler Mem- 
bers of the Etching Club. With a Biographical Memoir, and Notes on the Poems. Edited 
by Bolton Corney, Esq. Square crown 8vo. uniform with "Thomson's Seasons," 218. 
cloth ; or, bound in morocco, by Hayday, £1. 16s. 

*»* One Hundred Copies, ^2. 28. each, printed on prepared paper of ^reat beauty. 

GOOD.-THE BOOK OF NATURE. 

A Popular Illustration of the General Laws and Phenomena of Creation. By John Mason 
Good, M.D. F.R.S., &c. Third Edition, corrected. 3 vols. fcp. 8vo. 24s. cloth. 

60WER.-THE SCIENTIFIC PHENOMENA OF DOMESTIC 

LIFE. By Charles Foote Gower. Fcp. 8vo. [/» the press. 
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GRAHAM-ENGLISH ; OR, THE ART OF COMPOSITION : 

explained in a Series of Instructions and Examples. By G. F. Graham. Second Edition, 
revised and improved. Fcp. 8vo. 7s. cloth. 

GRANT (MRS.)-LETTERS FROM THE MOUNTAINS. 

Being the Correspondence with her Friends, between the years 1773 and 1803. By Mrs Grant, 
of Laggan. Sixth Edition. Edited, with Notes and Additions, by her son, J. P. Grant, 
Esq. 2 vols, post Bvo. 21s. cloth. 

GRANT (MRS.) -MEMOIR AND CORRESPONDENCE OF 

the late Mrs. Grant, of Laggan, Author of " Letters from the Mountains," " Memoirs of an 
American Lady," &c. &c. Edited by her Son, J. P. Grant, Esq. 2d Edition. 3 vols, post 
Bvo. with Portrait, 31s. 6d. cloth. 

GRATTAN.-THE HISTORY OF THE NETHERLANDS, 

From the Invasion by the Romans to the Belgian Revolution in 1830. By T. C. Grattan, 
Esq. Fcp. 8vo. with Vignette Title, 6s. cloth. 

GRAY (JOHN).-GRAY'S ELEGY, 

Written in a Country Churchyard. Illuminated in the Missal style. By Owen Jones, 
Architect. Imp. 8vo. 31s. 6d. elegantly bound in patent relievo leather. 

GRAY.-FIGURES OF MOLLUSCOUS ANIMALS, 

Selected from various Authors. Etched for the Use of Students. By Maria Emma Gray. 
Vol. I. 8vo. with 78 plates of Figures, 12s. cloth. 

GRAY AND MITCHELL'S ORNITHOLOGY.-THE GENERA 

Of BIRDS ; comprising their Generic Characters, a Notice of the Habits of each Genus, and 
an extensive List of Species, referred to their several Genera. By George Robert Gra v, 
Acad. Imp. Georg. Florent. Soc. Corresp. Senior Assistant of the Zoological Department. 
British Museum ; and Author of the " List of the Genera of Birds," &c. &c. Illustrated with 
Three Hundred and Fifty imperial quarto Plates, by David William Mitchell. 

In course of publication, in Monthly Parts, 10s. 6d. each ; each Part consisting generally of 
Four imperial quarto coloured Plates and Three plain, and.accompanving Letterpress ; giving 
the Generic Characters, short Remarks on the Habits, and a List of Species of each Genus as 
complete as possible. The uncoloured Plates contain the Characters of all the Genera of 
the various Sub-families, consisting of numerous details of Heads, Wings, and Feet, as the 
case may require, for pointing out their distinguishing Characters. 

*»* The work will not exceed Fifty Monthly Parts, of which Thirty have appeared. 

GREENER.-THE GUN; 

Or, aTreatise on the various Descriptions of Small Fire- Arms. By W. Greener, Inventor of 
an improved method of Firing Cannon by Percussion, &c. 8vo. with Illustrations, 158. boards. 

GREENWOOD (COL.)-THE TREE-LIFTER; 

Or, a New Method of Transplanting Trees. By Col. Geo. Greenwood. 8vo. with an Illus- 
trative Plate, 78. cloth. 

GRIMBLOT (P.)-LETTERS OF WILLIAM III. AND LOUIS 

XIV. and of their Ministers. Illustrating the Domestic and Foreign Policy of England during 
the period which followed the Revolution of 1688. Extracted from the Archives of France 
and England, and from Foreign papers. Edited by P. Grim blot. 8vo. [/n the press. 

GUEST. -THE MABINOGION, 

From the Llyfr Coch o Hergest, or Red Book ot Hergest, and other ancient Welsh MSS. : 
with an English Translation and Notes. By Lady Charlotte Guest. Parts 1 to 6. 
Royal 8vo. 8s. each, sewed. 

GUICCIARDINI (F.)-THE MAXIMS OF FRANCIS GUIC- 

CIARDINI. Translated by Emma Martin. With Notes, and Parallel Passages from 
the works of Machiavelli, Lord Bacon, Pascal, Rochefoucault, Montesquieu, Burke, 
Talleyrand, M. Guizot, &c. ; and a Sketch of the Life of Guicciardini. Square fcp. 8vo. with 
Portrait, 7s. boards ; or bound in morocco by Haydayj 14s. 

GWILT.-AN ENCYCLOPEDIA OF ARCHITECTURE; 

Historical, Theoittical, and Practical. By Joseph Gwilt, Esq. F.S.A. Illustrated with 
upwards of 1000 Engravings on Wood, from Designs by J. S. Gwilt. Bvo. 52s. 6d. cloth. 

HALL.— NEW GENERAL LARGE LIBRARY ATLAS OF 

FIFTY-THREE MAPS, on Colombier Paper; with the Divisions and Boundaries carefully 
coloured. Constructed entirely from New Drawings, and engraved by Sidney Hall. New 
Edition, thoroHghly revised and corrected ; including all the Alterations rendered necessary 
by the recent Official Surveys, the New Roads on the Continent, and a careful Comparison 
with the authenticated Discoveries published in the latest Voyages and Travels. Folded in 
half. Nine Guineas, half-bound in russia ; full size of the Maps, Ten Pounds, half-bd. russia. 
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HALSTED.-LIFE AND TIMES OF RICHARD THE THIRD, 

as Duke of Gloucester and Kinr of Eng^land: in which all the Charfires ag^ainst him are care- 
fully investif^ated and compared with the Statements of the Cotemporary Authorities. By 
Caroline A.'Halsted, Author of " The Life of Marjjaret Beaufort." 2 vols. 8vo. with an 
Orig:inal Portrait and other Illustrations, £1. lOs. cloth. 

HAND-BOOK OF TASTE (THE) ; 

Or, How to Observe Works of Art, especially Cartoons, Pictures, and Statues. By Fabiub 
PiCTOR. 3d Edition. Fcp. 8vo. 3s. boards. 

HANSARD.-TROUT AND SALMON FISHING IN WALES. 

By G. A. Hansard. 12mo. 6s. 6d. cloth. 

HARRIS.-THE HIGHLANDS OF JITHIOPIA; 

Beings the Accout of Eighteen Months* Residence of a British Embassy to the Christian Court 
of Shoa. By Major Sir W. C. Harris, Author of ""Wild Sports in Southern Africa,** &c. 
2d Edition. 3 vols. 8vo. with Map and Illustrations, ^^2. 28. cloth. 

HAWES.-TALES OF THE NORTH AMERICAN INDIANS, 

And Adventures of the Early Settlers in America ; from the landing: of the Pilgrim Fathers^ 
in 1620, to the Time of the Declaration of Independence. By Barbara Hawes. Fcp. 8vo. 
with Frontispiece, 6s. cloth. 

HAWKER -INSTRUCTIONS TO YOUNG SPORTSMEN 

In all that relates to Guns and Shooting. By Lieut.-Col. P. Hawker. 9th Edit, corrected* 
enlarged, and improved, with Eighty-five Plates and Woodcuts by Adlard and Branston, from 
Drawings by C. Varley, Dickes, &c. Svo. d6'l. Is. cloth. 

HATDON.-LECTURES ON PAINTING AND DESIGN : 

Delivered at the London Institution, the Royal Institution, Albemarle Street, to the University 
of Oxford, &c. By B. R. Haydon, Historical Painter. With Portraits of the Author and of 
Sir David Wilkie, and other Illustrations, fi>om Designs drawn on Wood by the Author. 2 vols. 
Svo. 24s. cloth. 

HENSLOW.-THE PRINCIPLES OF DESCRIPTIVE AND 

PHYSIOLOGICAL BOTANY. By J. S. Henslow, M.A. F.L.S. &c. Fcp. 8vo. with Vignette 
Title, and nearly 70 Woodcuts, 6s. cloth, 

HERSCHEL.-A TREATISE ON ASTRONOMY. 

By Sir John Herschbl. New Edition. Fcp. 8vo. with Vignette Title, 6s. cloth. 

HERSCHEL.-A PRELIMINARY DISCOURSE ON THE 

STUDY OF NATURAL PHILOSOPHY. By Sir John Herschel. New Edition. Fcp. Svo. 
with vignette title, 6s. cloth. 

HINTS ON ETIQUETTE AND THE USAGES OF SOCIETY: 

With a Glance at Bad Habits. By AywySs. " Manners make the man." 24th Editioa, 
revised (with additions) by a Lady of Rank. Fcp. 8vo. 2s. 6d. cloth, gilt edges. 
General Observations ; Introductions— Letters of Introduction— Marriage— Dinners— Smoking ; 
Smiflf— Fashion— Dress — Music— Dancing— Conversation— Advice to Tradespeople— Visiting; 
Visiting Cards— Cards— Tattling— Of General Society. 

HISTORICAL PICTURES OF THE MIDDLE AGES, 

In Black and VIThite. Made on the spot, from Records in the Archives of Switzerland. By a 
Wandering Artist. 2 vols, post 8vo. ISs. cloth. 

HOARE -A DESCRIPTIVE ACCOUNT OF A NEW METHOD 

of PLANTING and MANAGING the ROOTS of GRAPE VINES. By Clement Hoarb, 
Author of " A Treatise on the Cultivation of the Grape Vine on Open Walls." l2mo. 5s. cloth. 

HOARE -A PRACTICAL TREATISE ON THE CULTIVATION 

OF THE GRAPE VINE ON OPEN WALLS. By Clement Hoare. 3d Edition. Svo. 
7s. 6d. cloth. 

HOBBES.-ENGLISH WORKS OF THOMAS HOBBES, 

Of Malmesbury ; now first collected by Sir William Molesworth, Bart. 16 vols. Svo. 
8s. cloth. 
*«* Separately : the English Works, in 11 vols. £S. 10s. ; the Latin Works, in 5 vols. £2. lOs. 

HOLLAND.-A TREATISE ON THE MANUFACTURES IN 

METAL. By J. Holla n d, Esq. 3 vols. fcp. Vignette Titles, about 300 Woodcuts, 18s. cloth. 



PRINTED FOR MESSRS. LONGMAN AND CO. 13 



HOLLAND-MEDICAL NOTES AND REFLECTIONS. 

By Henry Holland. M.D. F.R.S. &c. Fellow of the Royal Ck)llei:eof Physicians, Physician 
Extraordinary to the Queen, and Physician in Ordinary to His Royal Hig^hness Prince Albert. 
2d Edition. 8vo. 188. cloth. 

HOOK (DR. W. F.)-THE LAST DATS OF OUR LORD'S 

MINISTRY : a Course of Lectures on the principal Events of Passion Week. By Walter 
Farquhar Hook, D D. Vicar of Leeds, Prebendary of Lincoln, and Chaplain in Ordinary to 
the Queen. 4th Edition. Fcp. Svo. 6s. cloth. 

HOOKER.-THE BRITISH FLORA, 

In Two Vols. Vol. 1 ; comprising Phenogamous or Flowering Plants, and the Ferns. By Sir 
William Jackson Hooker, K.H. LL.D. F.R.A. and L.S. &c. &c &c. Fifth Edition, with 
Additions and Corrections ; and 173 Figures illustrative of the Umbelliferous Plants, the 
Composite Plants, the Grasses, and the Ferns. Svo. with 12 Plates, 14s. plain ; with the 
plates coloured, 24s. cloth. 
Vol. 2, in Two Parts, comprising the Crvptogamia and Fungi, completing the British Flora, and 
forming Vol. 5, Parts 1 and 2, of Smith's English Flora, 24s. boards. 

HOOKER AND TAYLOR.-MUSCOLOGIA BRITANNICA. 

Containing the Mosses of Great Britain and Ireland, systematically arranged and described ; 
with Plates, illustrative of the character of the Genera and Species. By Sir W. J. Hooker 
and T. Taylor, M.D. F.L.S., &c. 2d Edition, Svo. enlarged. Sis. 6d. plain ; jBZ, 3s. coloured. 

HORNE (THE REV. T. H.)-AN INTRODUCTION TO THE 

CRITICAL STUDY and KNOWLEDGE of the HOLY SCRIPTURES. By Thomas 
Hartwbll Horne, B.D. of St. John's College^ Cambridge; Rector of the united Parishes 
of St. Edmund the King and Martyr, and St. Nicholas Aeons, Lombard Street ; Prebendary 
of St. Paul's. A New Edition, revised and corrected. 5 vols. Svo. with numerous Maps and 
Facsimilies of Biblical Manuscripts, 63s. cloth; or JiB, bound in calf half-extra, by Hayday. 

*»* Supplementary Pages, for purchasers of the preceding edition, price Is. 6d. 

HORNE (THE REV. T. H.)-A COMPENDIOUS INTRODUC- 

TION to the STUDY of the BIBLE. By Thomas Hartwell Horne, B.D. of St. John's 
College, Cambridge. Bein^ an Analysis of his "Introduction to the Critical Study and 
Knowledge of the Holy Scnptures." 7th Edition, corrected and enlarged. 12mo. with Maps 
and other Engravings, 9s. boards. 

HORSLEY (BISHOP).-BIBLICAL CRITICISM 

On the first Fourteen Historical Books of the Old Testament ; and on the first Nine Prophetical 
Books. By Samuel Horslet, LL.D. F.R.S. F.S.A. Lord Bishop of St. Asaph. 2d Edition, 
containing Translations by the Author never before published, together with copious Indices. 
2 vols. Svo. ^6*1. 10s. cloth.— By the same Author, 
THE BOOK of PSALMS; translated from the Hebrew: with Notes, explanatory and critical 
Fourth Edition. Svo. 12s. cloth. 

HOWITT (MARY).-A COLLECTION OF THE BALLADS OF 

Mary Howitt. Souare crown Svo. with a Portrait, from a picture by Miss Gillies, beautifully 
engraved by W. H. Egleton. [In tkepret, 

HOWITT.-THE RURAL LIFE OF ENGLAND. 

By William Howitt. 3d Edition, corrected and revised. Medium Svo. with Engravings 
on wood, by Bewick and Williams, imiform with " Visits to Remarkable Places," 21s. cloth. 

HOWITT.-VISITS TO REMARKABLE PLACES; 

Old Halls, Battle-Fields, and Scenes illustrative of Striking Passages in English History and 
JPoetry. By William Howitt. New Edition. Medium Svo. with 40 Illustrations by 
S. Williams, 21s. cloth. 
SECOND SERIES, chiefly in the Counties of DURHAM and NORTHUMBERLAND, with a 
Stroll along the BORDER. Medium Svo. with upwards of 40 highly-finished Woodcuts, 
from Drawmgs made on the spot for this work, by Messrs. Carmichael, Richardsons, and 
Weld Taylor, 21s. cloth. 

HOWITT.-THE RURAL AND SOCIAL LIFE OF GERMANY : 

With Characteristic Sketches of its Chief Cities and Scenery. Collected in a General Tour, 
and during a Residence in that Country in the Years 1840-42. By William Howitt, 
Author of ** The Rural life of England,'' &c. Med. Svo. with above 50 Illustrations, 21s. cloth. 

HOWITT.-THE STUDENT-LIFE OF GERMANY. 

From the Unpublished MSS. of Dr. Cornelius. By William Howitt. Svo. with 24 Wood- 
Engravings, and Seven Steel Plates, 21s. cloth. 
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HOWITT.-COLONISATION AND CHRISTIANITY: 

A Popular History of the Treatment of the Natives, in all their Colonies, by the Europeans. 
By William Howitt. Post 8vo. lOs. 6d. cloth. 

HOWITT.-THE BOY'S COUNTRY BOOK: 

Beingthe real Life of a Country Boy, written by himself; exhibiting all the Amusements, 
Pleasures, and Pursuits of Children m the Country. Edited by William Howitt, Author 
of " The Rural Life of England,'' &c. 2d Edition. Fcp. 8vo. with 40 Woodcuts, 88. cloth. 

HOWITT (RICHARD.".- IMPRESSIONS OF AUSTRALIA 

FELIX, during a Four Years* Residencs in that Colony : with particular reference to the 
Prospects of Emigrants. With Notes of a Voyage round the World, Australian Poems, &c. 
By Richard Howitt. Fcp. 8vo. 7s. cloth. 

HUDSON-PLAIN DIRECTIONS FOR MAKING WILLS 

In Conformity with the Law, and particularly with reference to the Act 7 Will. 4 and 1 Vict, 
c. 26. To which is added, a clear Exposition of the Law relating to the distribution of Per- 
sonal Estate in the case of Intestacy : with two Forms of Wills, and much useful information, 
&c. By J. C. Hudson, Esq. 13th Edition, corrected. Fcp. 8vo. 2s. 6d. 

HUDSON-THE EXECUTOR'S GUIDE. 

By J. C. Hudson, Esq. of the Legacy Duty Office, London ; Author of ** Plain Directions for 
Making Wills," and "The Parent's Hand-book." Fourth Edition. Fcp. 8vo. 5s. cloth. 
*»* These two works may be had in one volume, 7s. cloth. 

HUDSON.-THE PARENT'S HAND-BOOK; 

Or, Guide to the Choice of Professions, Employments, and Situations ; containing useful and 
practical Information on the subject of placing out Young Men, and of obtaining their Edu- 
cation with a view to particular occupations. By J. C. Hudson, Esq. Author of " Main 
Directions for Making Wills." Fcp. 8vo. 58. cloth. 

HUMBOLDT (BARON).-BARON HUMBOLDT'S COSMOS : 

A Sketch of a Physical Description of the Universe. Translated, with the Author's Sanction 
and Co-operation, under the superintendence of Lieutenant-Colonel Edward Sabinb, R.A. 
For. Sec. R.S. Vol. 1, post 8vo. 12s. cloth. [VoL 2uin the pre**, 

HUNT.-RESEARCHES ON LIGHT : 

An Examination of all the Phenomena connected with the Chemical and Molecular Changes 



JACKSON.-PICTORIAL FLORA ; 

Or, British Botany delineated, in 1500 Lithographic Drawings of all the Species of Flowering 
Plants indigenous to Great Britain ; illustrating the descriptive works on English Botany of 
Hooker, Lindley, Smith, &c. By Miss Jackson. 8vo. 15s. cloth. 

JAMES.-LIVES OF MOST EMINENT FOREIGN STATESMEN. 

By G. P. R. Jambs, Esq., and E. E. Crowb, Esq. 5 vols. fcp. 8vo. Vignette Titles, 30s. cloth. 

JAMES. -A HISTORY OF THE LIFE OF EDWARD THE 

BLACK PRINCE, and of various Events connected therewith, which occurred during the 
Reign ofEdward III. King of England. By G. P. R. James, Esq. 2d Edition. 2 vols. fcp. 
8vo. Map, 15s. cloth. 

JEBB (BISHOP).-PASTORAL INSTRUCTIONS ON THE 

CHARACTER and PRINCIPLES of the CHURCH of ENGLAND, selected from his former 
Publications. By John Jbbb, D.D. F.R.S. l^te Bishop of Limerick, Ardfert, and Aghadoe. 
A New Edition. Fcp. 8vo. 6s. cloth.— By the same Author, 
PIETY WITHOUT ASCETICISM ; or, the Protestant Kempis : a Manual of Christian Faith 
and Practice, selected from the Writings of Scougal, Charles Howe, and Cudworth ; with 
Corrections and occasional Notes. 2d Edition. Fcp. 8vo. 7s. cloth. 

JEBB (BISHOP) AND KNOX (ALEXANDER). - THIRTY 

YEARS' CORRESPONDENCE between John Jebb, D.D. F.R.S. Bishop of Limerick, Ardfert, 
Aghadoe, and Alexander Knox, Esq. M.R.I.A. Edited by the Rev. Charles Forstbr, B.D. 
Rector of Stisted, formerly Domestic Chaplain to Bishop Jebb. 2d Edit. 2 vols. 8vo. 288. cl. 

JEFFREY. - CONTRIBUTIONS TO THE EDINBURGH 

REVIEW. By Francis Jefprev, now One of the Judges of the Court of Session in Scotland. 
4 vols. 8vo. 48s. cloth. 
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JOHNSON.-THE FARMER'S ENCTCLOPJIDIA, . 

And Dictionary of RurtI Affairs : embracinf^ all the recent Discoveries in Agricultural Che- 
mistry ; adapted to the comprehension of unscientific readers. By Cuthbbrt W. Johnson, 
Esq. F.R.S. Barrister-at-Law ; Editor of the " Farmer's Almanack," &c. 8vo. illustrated by 
Wood Engravinjfs, j£2. 10s. cloth. 

KANE. -ELEMENTS OF CHEMISTRY; 

Including the most Recent Discoveries and Applications of the Science to Medicine and 
Pharmacy, and to the Arts. By Sir Robert Kane, M-D. M.R.I.A., Professor of Natural 
Philosophy to the Royal Dublin Society. 8vo. with 236 Woodcuts, 24s. cloth, 

KATER AND LARDNER.-A TREATISE ON MECHANICS. 

By Captain Kater and Dr. Lardner. New Edition. Fcp. 8vo. with Vignette Title, and 19 
Plates, comprising 224 distinct figures, 68. cloth. 

KEIGHTLET.-OUTLINES OF HISTORY, 

From the Earliest Period. By Thomas Keightley, Esq. New Edition, corrected and con- 
siderably improved. Fcp. Svo. 68. cloth ; or 6s. 6d. bound. 

KING (COL. J. A.)-TWENTY-FOUR YEARS IN THE 

ARGENTINE REPUBLIC; embracing the Author's Personal Adventures, with the Civil 
and Military History of the Country, and an Account of its Political Condition before and 
during the Administration of Governor Rosas, his course of Policy, the Causes and Character 
of his Interference with the Government of Monte Video, and the circumstances which led to 
the Interposition of England and France. By Col. J. Anthony Kino, an Officer in the 
Army of the Republic. Svo. 14s. cloth. 

KIRBY & SPENCE.-AN INTRODUCTION TO ENTOMOLOGY; 

Or, Elements of the Natural History of Insects : comprising an account of noxious and useful 
Insects, of their Metamorphoses, Food, Stratagems, Habitations, Societies, Motions, Noises, 
Hybernation, Instinct, &c. By W. Kirby, M.A. F.R.S. & L.S. Rector of Barham; and W. 
Spence, Esq. F.R.S. & L.S. 6th Edit, corrected and much enlarged. 2 vols. Svo. 31s. 6d. cloth. 

KNOX (ALEXANDER) .-REMAINS OF ALEXANDER KNOX, 

Esq. of Dublin, M.R.I.A , containing Essays, chiefly explanatory of Christian Doctrine, and 
Confidential Letters, with Private Papers, illustrative of the Writer's Character, Sentiments, 
and Life. 3d Edition, 4 vols. Svo, ^2. Ss. cloth. 

LAING -NOTES ON THE SCHISM FROM THE CHURCH OF 

ROME, called the GERMAN-CATHOLIC CHURCH, instituted by J. Ronge and I. Czerski, 
in October 1844, on occasion of the Pilgrimage to the Holy Coat at Treves. By S. Laino, 
Esq. Author of " Notes of a Traveller," &c. 2a Edition. Fcp. Svo. 5s. cloth. 

LAIN6.-THE CHRONICLE OF THE KINGS OF NORWAY, 

From the Earliest Period of the History of the Northern Sea Kings to the Middle of the Twelfth 
Century, commonly called The Heimgkrinqla. Translated from the Icelandic of Snorro 
Sturleson, with Notes, and a Preliminary Discourse, by Samuel Laing, Author of " Notes 
of a Traveller," &c. 3 vols. Svo. 36s. cloth. 

LAING.-NOTES OF A TRAVELLER, 

On the Social and Political State of France, Prussia, Switzerland, Italy, and other parts of 
Europe, during the present century. By Samuel Laino, Esq. 2d Edition. Svo. 16s. cloth. 

LAING.-A TOUR IN SWEDEN, 

In 1838 ; comprising observations on the Moral, Political, and Economical State of the Swedish 
Nation. By Samuel Laing, Esq. Svo. 12s. cloth. 

LANE (R. J.)-LIFE AT THE WATER-CURE; 

Or, a Month at Malvern. To which is added. The Sequel. By Richard J. Lane, A.R.A. 
Lithographer to Her Majesty and H.R.H. Prince Albert. Post Svo. with numerous Illustra- 
tions, 14s. cloth. 

LANETON PARSONAGE : 

A Tale for Children, on the Practical Use of a portion of the Church Catechism. By the 
Author of " Amy Herbert," and «* Gertrude." Edited by the Rev. W. Sewell, B.D. Fellow 
of Exeter College, Oxford. New Edition. Fcp. Svo. 58. 

LAPLACE (THE MARQUIS DE).-THE SYSTEM OF THE 

WORLD. By M. Lb Marquis Db Laplace. Translated from the French, and elucidated 
with Explanatory Notes. By the Rev. Henry H. Harte, F.T.C.D. M.R.I.A. a vols. Svo. 
a4s. boards. 



LARDNER'S CABINET CYCLOP JIDIA; 

Comprisinr a Series of Original Works on History, Biography, Iitterature, the Sciences, Arts, 
and Manu&ctares. Conducted and edited by Dr. Lardn e r. 
The Series, complete, in One Hundred and Thirty-three Volumes, ^99. 18s. The works, 
separately, 68. per volume. 

LARDNER AND WALKER.~A TREATISE ON ELECTRICITY, 

MAGNETISM, and METEOROLOGY. By D. Lardnbr, LLD. F.R.S., and C. V. Walker, 
Secretary of the Electrical Society. 2 vols. fcp. 8vo. with Vignette Titles, 18s. cloth. 

LARDNER.-A TREATISE ON HEAT. 

By D. Lardner, LL.D., &c. Fcp. 8vo. with Woodcuts and Vignette Title, 6s. cloth. 

LARDNER.-A TREATISE ON HYDROSTATICS AND PNEIJ- 

MATICS. By Dr. Lardner. New Edition. Fcp. Svo. with Vignette Title, 6s. cloth. 

LARDNER.-A TREATISE ON ARITHMETIC. 

By D. Lardner, LL.D. F.R.S. Fcp. Svo. with Vignette Title, 6s. cloth. 

LARDNER.-A TREATISE ON GEOMETRY. 

And its Application to the Arts. By Dr. Lardner. Fcp. Svo. Vignette Title, and upwards 
of 200 figures, 6s. cloth. 

L. E, L.-THE POETICAL ¥ORKS OF LETITIA ELIZABETH 

LANDON. New Edition, 4 vols. fcp. Svo. with Illustrations by Howard, &c. 28s. cloth 

lettered ; or handsomely bound in morocco, with gilt edges, ^82, 4s. 

The following Works separately:— 
The IMPROVISATRICE. Fcp. 10s. 6d. cloth, i The GOLDEN VIOLET. Fcp. Svo. 10s. 6d. cloth. 
The VENETIAN BRACELET. 10s.6d. cloth. I The TROUBADOUR. Fcp. Svo. 10s. 6d. cloth. 

LEE -TAXIDERMY; 

Or, the Art of Collecting, Preparing, and Mounting Objects of Natural History. For the 
use of Museums and Travellers. By Mrs. R. Lee (formerly Mrs. T. E. Bowdich), Author of 
"Memoirs of Cuvier," &c. 6th Edition, improved, with an account of a Visit to Walton 
Hall, and Mr. Waterton's Method of Preserving Animals. Fcp. Svo. with Woodcuts, 7s. cloth. 

LEE.-ELEMENTS OF NATURAL HISTORY, 

For the use of Schools and Young Persons : comprising the Principles of Classification, 
interspersed with amusing and instructive original Accounts of the most remarkable Animals. 
By Mrs. R. Lee (formerly Mrs. T. E. Bowdich), Author of Taxidermy,*' "Memoirs of 
Cuvier," &c. 12mo. with Fifty-five Woodcuts, 7s. 6d. bound. 

LEMPRIERE.-A CLASSICAL DICTIONARY; 

Containing a copious Account of all the proper Names mentioned in Ancient Authors ; with 
the Value of Corns, Weights, and Measures, used amongst the Grt^eks and Romans ; and a 
Chronological Table. By T. Lempriere, D.D. 20th Edition, corrected. Svo. 9b. cloth. 

LEREBOURS (N. P.)— A TREATISE ON PHOTOGRAPHY ; 

*"' (ertaining to the Daguerreotype. Compiled from 

Arago,.and other eminent Men of Science. By N. P. 
s. Optician to the Observatory, Paris, &c. Translated by J. Egerton. Post Svo. 
with Plate, 7s. 6d. cloth. 

LESLIE (C. R.)-MEMOIRS OF THE LIFE OF JOHN CON- 

STABLE, Esq. R.A. Composed chiefly of bis Letters. By C. R. Leslie, R.A. Second 
Edition., with further Extracts from his Correspondence. Small 4to. with two Portraits (one 
Arom a new Sketch by Mr. Leslie), and a Plate of ** Spring," engraved by Lucas, ais. cloth. 

LETTERS TO MY UNKNOWN TRIENDS. 

Fcp. Svo. [In the prut. 

LIEE OF A TRAVELLING PHYSICIAN (THE), 

From his first Introduction to Practice ; including 20 Years' Wanderings throughout the 
greater part of Europe. By the late Sir George Lefevrb. 3 vols, post Svo. 31s. 6d. cloth. 

LINDLEY.-INTRODUCTION TO BOTANY. 

By Prof. J. Lindley, Ph.D. F.R.S. L.S. &c. 3d Edition with Corrections and considerable 
Additions. Svo. with Six Plates and numerous Woodcuts, 18s. cloth. 

LINDLEY.-FLORA MEDICA; 

A Botanical Account of all the most important Plants used in Medicine, in different Parts of 
the World. By John Lindley, Ph.D., F.R.S., &c. Svo. ISs. cloth. 
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LINDLEY.-A SYNOPSIS OF THE BRITISH FLORA, 

Arranged according to the Natural Orders. By Professor John Lindley, Ph.D., F.R.S., &c. 
3d Edition, with namdh>u8 additions, corrections, and improvements, 12mo. lOs. 6d. cloth. 

LINDLEY.-THE THEORY OF HORTICULTURE; 

Or, an Attempt to explain the Principal Operations of Gardening upon Physiological Prin- 
ciples. By John Lindlbt, Ph.D., F.R.S. 8vo. with illustrations on Wood, 12s. cloth. 

LINDLEY.-GUIDE TO ORCHARD AND KITCHEN GARDEN; 

Or, an Account of the most valuable Fruits and Vegetables cultivated in Great Britain : with 
Kalendars of the Work required in the Orchard and Kitchen Garden during every month in the 
year. By G. Lindlby, G.M.H.S. Edited by Prof. Lindlby. 8vo. 16s. bds. 

LINWOOD (W.)-ANTHOLOGIA OXONIENSIS, 

Sive Florilegium e lusibus poeticis diversorum Oxoniensium Graecis et Latinis decerptum. 
Curante Guliblmo Linwood, M.A. Mdis Christi Alummo. 8vo. 14s. cloth. 

LLOYD -A TREATISE ON LIGHT AND VISION. 

By the Rev. H. Lloyd, M.A., Fellow of Trin. Coll. Dublin. Svo. 15s. boards. 

LORIMER.-LETTERS TO A YOUNG MASTER MARINER, 

On some Subjects connected with his Galling. By Chablbs Lobimsb. 3d Edition. 12mo. 
with an Appendix, 5s. 6d. cloth. 

LOUDON (MRS.)-THEAMATEURGARDENER'S CALENDAR; 

Being a Monthly Guide as to what should be avoided, as well as what should be done in a 
Garden in each Month, with plain Rules how to do what is requisite. By Mrs. Loudon, Author 
of " The Lady's Country Companion,'' " Gardening for Ladies," &c. Fcp. Svo . with numerous 
Illustrations. {In theprett, 

LOUDON (MRS.)-THE LADY'S COUNTRY COMPANION; 

Or, How to Enjoy a Country Life Rationally. By Mrs. Loudon, Author of " Gardening for 
Ladies," &c. New Edition. Fcp. Svo. with a Steel Plate and Wood Engravings, 7s. 6d. cloth. 

LOUDON -SELF-INSTRUCTION 

For Young .Gardeners, Foresters, Bailiffs, Land Stewards, and Farmers; in Arithmetic, Book- 
keeping, Geometry, Mensuration, " — '^"^ "^ * — i.»--i-— ;— »-_j« 

Levelling, Planning and "' 

Perspective; withExamp_^ ^ ^._ 

poses. By the late J. C. Loudon, f .L.S. hTS. &c. With a Portrait of Mr. Iioudon, and a 
Memoir by Mrs. Loudon. Svo. with Wood Engravings, 7s. 6d. cloth. 

LOUDON.-AN ENCYCLOPJIDIA OF GARDENING; 

Presenting, in one systematic view, the History and Present State of Gardening in all Coun- 
tries, and its Theory and Practice in Great Britain: with the Management of the Kitchen 
Garden, the Flower Garden, Laying-out Grounds, &c. By J. C. Loudon, F.L.S. &c. A New 
Edition, enlarged and improved. Svo. with nearly 1,000 Engravings on Wood, 50s. cloth. 

LOUDON.-AN ENCYCLOPJIDIA OF TREES AND SHRUBS; 

being the ** Arboretum et Fruticetum Britannicum" abridged : containing the Hardy Trees 



Loudon, F.L.S. &c. Svo. with 2,000 Engravings on Wood, 4^2. 10s. cloth. 

The Oru^nal Work may be had in S vols. Svo. with above 400 Octavo Plates of Trees, and 
upwards or 2,500 Woodcuts, j^lO, cloth. 

LOUDON.-AN ENCYCLOPEDIA OF AGRICULTURE; 

Comprising the Theory and Practice of the Valuation, Transfer, Laying-out, Improvement, 
and Management of Landed Property, and of the Cultivation and Economy of the Animal and 
Vegetable productions of Agriculture : including all the latest Improvements, a general History 
of Agriculture in all Countries, a Statistical View of its present State, with Sue^gestions for 
its future progress m the British Isles ; and Supplement, bringing down the work to the year 
1S44. By J. C. Loudon, F.L.G.Z. and H.S. &c. 5th Edition. Svo. with upwards of 1,100 
Engravings on Wood, by Branston, ^2. 10s. cloth. 

The SUPPLEMBNT may be had teparately, Ss. sewed. 

LOUDON.-AN ENCYCLOPJIDIA OF PLANTS; 

Including all the Plants which are now found in, or have been introduced into, Great Britain : 
giving their Natural History, accompanied by such descriptions, engraved figures, ana 
elementary details, as may enable a beginner, who is a mere English reader, to discover the 
name of every Plant which he may find m flower, and acquire all the information respecting 
it which is useful and interesting. By J. C. Loudon, F.L.S. &c. The Specific Cliaracters 
by an Eminent Botanist; the Drawings by J. D. C. Sowerby, F.L.S. A New Edition, with 
Supplement, and a new General Index . Svo. with nearly 10,000 Wood Engravings, £3, 138. 6d. 
cloth.— The Sapplement, separately, Svo. 15s. cloth. 



18 NEW WORKS AND NEW EDITIONS 

LOUDON -AN ENCYCLOPJIDIA OF COTTAGE, FARM, AND 

VILLA ARCHITECTURE and FURNITURE ; eontaininff numerous Desigrns, from the Villa 
to the Cottage and the Farm, including Farm Houses, Farmeries, and other Agricultural 
Buildings ; Country Inns, Public Houses, and Parochial Schools ; with the requinte Fittings- 
up, Fixtures, and Furniture, and appropriate Offices, Gardens, and Garden Scenery : each 
Design accompanied by Analytical and Critical Remarks. By J. C. Loudon, F.L.S. 8k. 
New Edition, edited by Mrs. Loudon. 8vo. with more than 2,000 Engravings on Wood, 
j^S. Ss. cloth.—The Supplement, teparatelp, 8vo. 7s. 6d. sewed. 

LOUDON.-HORTUS BRITANNICUS: 

A Catalogue of all the Phints indigenous to or introduced into Britain. The 8d Edition, 
with a New Supplement, prepared, underthe direction of J. C. Loudon, by W. H. Baxtbb, 
and revised by Georob Don, F.L.S. 8vo. Sis. 6d. cloth. 

The Supplement teparatefy, 8vo. as. 6d. sewed. 

The later SvvrhEMKUT ieparaiely, 88. 

LOUDON.-HORTUS LIGNOSIS LONDINENSIS; 

Or, a Catalogue of all the Ligneous Plants cultivated in the neighbourhood of London. To 
which are acbled, their usual prices in Nurseries. By J. C. Loudon, F.L.S. &c. 8vo. 78. 6d. cl. 

LOUDON. -THE SUBURBAN GARDENER AND VILLA 

COMPANION ; comprising the Choice of a Villa or Suburban Residence, or of a situation on 
which to form one ; tne Arrangement and Furnishing of the House ; and the Laying-out, 
Plajiting, and general Management of the Garden and Grounds ; the whole adapted forgroundi 
fiwm one perch to fifty acres and upwards in extent; intended for the instruction of those 
who know little of Gardening or Rural Affairs, and more particularly for the use of Ladies. 
By J. C. Loudon, F.L.S. &c. 8vo. with above 300 Wood Engravings, aos. cloth. 

LOW. -ON THE DOMESTICATED ANIMALS OF GREAT 

BRITAIN ; comprehending the Natural and Economical History of the Species and Breeds: 
Illustrations of tne Properties of External Form ; and Observations on the Principles and 
Practice of Breeding. By David Low, Esq. F.R.S.E. Professor of Agriculture in the Uni- 
versity of Edinburgnf &c. ; Author of " Elements of Practical Agriculture," &e. 8vo. with 
Engravings on Wood, 25s. cloth. 

LOW.- THE BREEDS OF THE DOMESTICATED ANIMALS 

Of Great Britain Described. By David Low, Esq. F.R.S.E. Professor of Agriculture in the 
University of Edinburgh, &c. The Plates from Drawings by W. Nicholson, R.S.A. reduced 
Arom a Series of Oil Paintings, executed for the Agricultural Aiuseum of the University of Edin- 
burgh, by W. Shiels, R.S.A. 2 vols, atlas quarto, with 56 plates of animals, beautifully coPd 
after Nature, j^16. 16s. half-bound in morocco.— Or in four separate portions, as follows: 

The OX. 1 vol. atlas quarto, with 22 plates, ^6. 16s. 6d. half-bound in morocco. 

The SHEEP. 1 vol. atlas quarto, with 21 plates, £6. 16s. 6d. half-bound in morocco. 

The HORSE. 1 vol. atlas quarto, with 8 plates, jSS, half-bound in morocco. 

The HOG. 1 vol. atlas quarto, with 5 plates, ^e2. 2s. half-bound in morocco. 

LOW.-ELEMENTS OF PRACTICAL AGRICULTURE; 

Comprehending the Cultivation of Plants, the Husbandry of the Domestic Animals, and the 
Economy of the Farm. By D. Low, Esq. F.R.S.E., Prof, of Agriculture in University of Edin- 
burgh. 4th Edit, with Alterations and Additions, and above 200 Woodcuts. 8vo. 21s. cloth. 

LOW (PROFESSOR).-ON LANDED PROPERTY 

And the ECONOMY of ESTATES : comprehending the Relation of Landlord and Tenant, 
and the Principles and Forms of Leases ; Farm-Building^, Enclosures, Drains, Embank- 
ments, and other Rural Works; Minerals; and Woods. By David Low. Esq. F.R.S.B. 
Professor of Agriculture in the University of Edinbui^h, &c. ; Author of ** Mements of 
Practical Agriculture," &c. 8vo. with numerous Wood Engravings, 218. cloth. 

LOW.-AN INQUIRY INTO THE NATURE OF THE SIMPLE 

BODIES of CHEMISTRY. By David Low, Esq. F.R.S.E, Prof, of Agriculture in the 
University of Edinburgh. 8vo. 68. cloth. 

MACAULAY.-CRITICAL AND HISTORICAL ESSAYS Con- 
tributed to The EDINBURGH REVIEW. By the Right Hon. Thomas BABiirflTOir 
Macaulay. 4th Edition. 3 vols. 8vo. 36s. cloth. 

MACAULAY.-LAYS OF ANCIENT ROME. 

By the Right Hon. Thomas Babi noton Macaulay. 8th Edition. Crown 8vo. lOs. 6d. cloth. 

MACAULAY.-MR. MACAULAY'S LAYS OF ANCIENT ROME. 

A New Edition. With numerous Illustrations, Original and from the Antique, drawn on 
Wood by George Scharf, Jun. and engraved by Samuel Williams. Small 4to. [/n thepreu. 
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MACKAY (CHARLES)-THE SCENERY AND POETRY OF. 

THE ENGLISH LAKES ; a Summer Ramble. By Charles Mackay, Esq. LL.D. Author 
of < Lerends of the Isles,'* "The Salamandrine^*' "The Thames and its Tributaries," &c. 
8vo. with beautiftil Wood Engraving^ from Orig^mal Sketches, 14s. cloth. 

MACKENZIE- THE PHYSIOLOGY OF VISION. 

By W. Mackenzie, M.D., Lecturer on the Eye in the University of Glasji^ow. 8vo. with 
woodcuts, lOs. 6d. boards. 

MACKINNON. -THE HISTORY OF CIVILISATION. 

By Wm. Alexander Mackinnon, F.R.S., M.P. for Lymington. 2 vols. 8vo. 24s. cloth. 

MACKINTOSH (SIR JAMES).-SIR JAMES MACKINTOSH'S 

MISCELLANEOUS WORKS; including his Contributions to The Edinburgh Review. 
Edited by Robert James Mackintosh, Esq. 3 vols. 8vo. 42s. cloth. 

MACKINTOSH, fcc.-THE HISTORY OF ENGLAND. 

By Sir Jambs Mackintosh ; W. Wallace, Esq. ; and Robert Bell, Esq. 10 vols. fcp. 
8vo. with Vignette Titles, j6'3. cloth. 

MACKINTOSH (SIR JAMES). -THE LIFE OF SIR THOMAS 

MORE. By the Right Hon. Sir James Mackintosh. Reprinted from the Cabinet Cyclo- 
paedia ; and intended as a Present Book or School Prize. Fcp. 8vo. with Portrait, 5s. cloth ; 
or bound in vellum gilt {old »tyle), 8s. 

M'CULLOCH (J. R.)-AN ACCOUNT, DESCRIPTIVE AND 

STATISTICAL, of the BRITISH EMPIRE ; exhibiting its Extent, Physical Capacities, Popu- 
lation, Industry, and'Civil and Religious Institutions. By J. R. M'Culloch, Esq. 3d Edit, 
corrected, enlarged, and greatly improved. 2 thick vols. 8vo. [In the press. 

M'CULLOCH.-A DICTIONARY, PRACTICAL, THEORETI- 
CAL, AND HISTORICAL, OF COMMERCE AND COMMERCIAL NAVIGATION. Illus- 
trated with Maps and Plans. By J. R. M*Culloch, Esq. An entirely New Edition, corrected 
throughout, enlarged, and improved ; with a Supplement. 8vo. 50s. cloth ; or 55s. hf.- bd. nissia. 

S* This edition, which has been carefully corrected, comprises, besides the new Tariff, the 
new Acts relating to Banking, the Sugar Trade, Navigation and Customs, the hiring of 
Seamen, &c. ; ana is further enriched with valuable information from all parts of the world. 

The Supplement to the last Edition may be had separately, 3s. 6d. sewed. 

M'CULLOCH.-A DICTIONARY, GEOGRAPHICAL, STATIS- 

TICAL, AND HISTORICAL, of the various Countries, Places, and Principal Natural Objects 
in the WORLD. By J. R. M'Culloch, Esq. A New Edition. 2 vols. 8vo. with Six large 
Maps, j^4. cloth. 

*»* The new Articles have been printed separately, as a Supplement to the former Edition. 
They comprise a full Account of the Present State of the United Kingdom, the Oregon Terri- 
tory, &c. 8vo. 58. sewed. 

M'CULLOCH.-THE LITERATURE OF POLITICAL ECO- 

ncipal Works in the different departments of 
,1 Biographical Notices. By J. R. M'Culloch, 
Esq. 8vo. 14s. cloth. 

M'CULLOCH.-A TREATISE ON THE PRINCIPLES AND 

PRACTICAL INFLUENCE of TAXATION and the FUNDING SYSTEM. By J. R. 
M'Culloch, Esq. 8vo. 15s. cloth. 

MAITLAND (DR. CHARLES). - THE CHURCH IN THE 

CATACOMBS : a Description of the Primitive Church of Rome. Illustrated by its Sepulchral 
Remains. By Charles Maitland, M.D. 8vo. with numerous Wood Engravings, 14s. clotb. 

MARCET.-CONVERSATIONS ON CHEMISTRY; 

In which the Elements of that Science are familiarly Explained and Illustrated by Experiments. 
By Mrs. Marcbt. New Edition, enlarged and improved. 2 vols. fcp. 8vo. Hs. cloth. 

MARCET.-CONVERSATIONS ON NATURAL PHILOSOPHY; 

In which the Elements of that Science are familiarly explained. By Mrs. Marcet. New 
Edition, enlarged and corrected. Fcp. 8vo. with 23 Plates, lOs. 6d. cloth. 

MARCET.-CONVERSATIONS ON POLITICAL ECONOMY; 

In which the Elements of that Science are familiarly explained. By Mrs. Marcet. New 
Edition revised and enlarged. Fcp. 8vo. 7s. 6d. cloth. 



NOMY : being a Classified Catalogue of the principal Works in the different departments of 
Political Economy, with Historical, Critical, and Biogra * * '' *" 



20 NEW WORKS AND NEW EDITIONS 



MARCET.- CONVERSATIONS ON VEGETABLE PHYSIO- 

LOGY; comprehendinfc the Elements of Botany, with their application to Agriculture. 
By Mrs. Marcbt. New Edition. Fcp. 8vo. with 4 Plates, 9s. cloth. 

MARCET.-CONVERSATIONS ON LAND AND WATER. 

By Mrs. Marcbt. New Edition, revised and corrected. Fcp. 8vo. with coloured Map, 
shewing the comparative altitude of Mountains, Ss. 6d. cloth. 

MARCET.-CONVERSATIONS ON LANGUAGE, 

For the use of Children. By Mrs. Marcbt. 18mo. 48. 6d. cloth. 

MARCET.-CONVERSATIONS ON THE HISTORY OE EN6- 

LAND, for the use of Children. By Mrs. Marcbt. 2d Edition, with Additions. 18mo. 5s. cL 

MARGARET RUSSELL : AN AUTOBIOGRAPHY. 

i" This well-written tale contains many passages of great force and beauty."~LiTERARY Oaz.) 
fcp. 8vo. 6s. cloth. 

MARRIAGE GIFT. 

By a Mother. A Legacy to her Children. Post 8to. 5s. cloth. 

MARRYAT.-MASTERMAN READY; 

Or, the Wreck of the Pacific. Written for Young People. By Captain F. Marry at, C.B. 
Author of " Peter Simple," &c. 8 vols. fcp. 8vo. with Wood Engravings, 22s. 6d. cloth. 

MARRYAT.-THE PRIVATEER'S-MAN ONE HUNDRED 

YEARS AGO. By Captoin F. Marrtat, C.B. Author of " Masterman Ready," &c. 2 vols, 
fcp. 8vo. 12s. cloth. 

MARRYAT.-THE SETTLERS IN CANADA. 

Written for Young People. By Captain F. Marryat, C.B. Author of **The Privateers-man 
One Hundred Years Ago," &c. 2 vols. fcp. 8vo. 12s. cloth. 

MARRYAT (CAPT.)-THE MISSION ; 

Or, Scenes in Africa. Written for Young People. By Captain F. Marryat, C.B. Author of 
"The Settlers in Canada," &c. 2 vols. fcp. 8vo. 12s. cloth. 



MAUNDER.-THE SCIENTIFIC & LITERARY TREASURY; 

A new and popular Encyclopedia of Science and the Belles-Lettres ; including all Branches of 
Science, and every Subject connected with Literature and Art. The whole written in a familiar 
style, adapted to the comprehension of all persons desirous of acquiring information on the 
subjects comprised in the work, and also adapted for a Manual of convenient Reference to the 
more instructed. By SamublMaunder. 4th Edition. Fcp.Svo. 10s. cloth; bound in roan,ias. 

MAUNDER.-THE TREASURY OF HISTORY; 

Comprising a General Introductory Outline of Universal History, Ancient and Modern, and a 
Series of separate Histories of every principal Nation that exists ; their Rise, Progress, and 
Present Condition, the Moral and Social Character of their respective inhabitants, their 
Religion, Manners, and Customs, &c. By Samuel Maunder. 2d Edition. Fcp. 8vo. lOs. 
cloth ; bound in roan, 12s. v 

MAUNDER.-THE BIOGRAPHICAL TREASURY; 

Consisting of Memoirs, Sketches, and brief Notices of above 12,000 Eminent Persons of all Age. 
and Nations, from the Earliest Period of History ; forming a new and complete Dictionary 
of Universal Biog[raphy. By Samuel Maunder. 5th Edition, revised throughout, and 
containing a copious Supplement, brought down to December, 1844. Fcp. 8vo. lOs. cloth ; 
bound in roan, 12s. 

MAUNDER.-THE TREASURY OF KNOWLEDGE, 

And LIBRARY of REFERENCE : in Two Parts. 16th Edition, thoroughly revised and 
enlarged. Fcp. 8vo. 10s. cloth ; bound in roan, 12s. 

\* The principal contents of the present new and thoroughly revised edition of " The 
Treasury or Knowledge are— a new and enlarged English Dictionary, with a Grammar, Verbal 
Distinctions, and Exercises ; anew Universal Gazetteer ; a compendious Classical Dictionary; 
an Analysis of History and Chronology ; a Dictionary of Law Terms ; a new Synopsis of the 
British Peerage ; and various useful Tabular Addenda. 

MEMOIRS OF THE GEOLOGICAL SURVEY OF GREAT 

BRITAIN, and of the Museum of Economic Geology in London. Published by order of the 
Lords Commissioners of Her Majesty's Treasury. Royal 8vo. with Woodcuts and large 
Plates (seven coloured), 21s. cloth. 



PRINTED FOR MESSRS. LONGMAN AND CO. 21 

MICHELET (J.)-PRIESTS, WOMEN, AND FAMILIES. 

By J. MiCHKLBT. Translated from tha French (Third Edition, which contains Michelet's 
Prefkce, in reply to the attacks of the Jesuits), with the Author's approbation, by C. Cocve, 
B.L. New Editions. Post 8yo. 9s. cloth ; 16mo. Is. 4d. sewed. 

MICHELET (J.)-THE PEOPLE. 

By M. MicMELBT, Member of the Institute of France, &c Translated, with the approbation 
of the Author, by C. Cocks, B.L. New Edition. Post 8vo. 9s. cloth ; l6mo. Is. 6a. sewed. 
%* Mr. Cocks*s authorised translations of Michelet's " Priests, Women, and Families," and 
" The People," in one vol. 16mo. 3s. 6d. cloth. 

MICHELET AND aUINET.-THE JESUITS, BY MM. 

MICHELET and QUINET. Translated from the Seventh Edition, with the approbation of 
the Authors, by C. Cocks, B.L., Author of " Bordeaux, its Wines, and the Claret Country." 
New Edition. l6mo. Is. 6d. sewed. 

*^* Mr. Cocks's Authorised Translations of MM. Michelet and Quinet's " The Jesuits," and 
M. Quinet's "Christianity," in one vol. l6mo. 48. cloth. 

MIGNET (M.)-ANTONIO PEREZ AND PHILIP II. OF SPAIN. 

By M. MiONBT, Member of the Institute of France, Perpetual Secretary of the Academy of 
Moral and Political Sciences, &c. Translated by C. Cocks, B.L. Post 8vo. 9s. cloth. 

MILES (WILLIAM).-THE HORSE'S FOOT, AND HOW TO 

KEEP IT SOUND. By William Miles, Esq. New Edit. Royal 8vo. with Engravings, 7s. cl. 

MILNER (REVS. J. & L)-THE HISTORY OF THE CHURCH 

of CHRIST. By the Rev. Joseph Milner, A.M. With Additions and Corrections by the 
late Rev. Isaac Milnbb, D.D. F.R.S. New Edition. 4 vols. 8vo. jff2. 8s. boards. 

MOHAN LAL.-LIFE OF THE AMIR DOST MOHAMMED 

KHAN, of CABUL : with his Political Proceedings towards the English, Rusaiani and 
Persian Governments, including the Victoiy and Disasters of the British Army in Ailg^hamstan. 
By MoHAL Lal, Esq. Knight of ths Persian Order of the Lion and Sun; lately attached to 
the Mission in Kabul. 9 vols. 8vo. with numerous Portraits, 80s. doth. 

MONTAUBAN.-A YEAR AND A DAY IN THE EAST; 

Or, Wanderings over Land and Sea. By Mrs. Eliot Montauban. Post 8vo. 7s. cloth. 

MONTGOMERY'S (JAMES) POETICAL WORKS. 

New and only Complete Edition. With some additional Poems, and Autobiographical 
Prefaces. Collected and Edited by Mr. AIontgombrt. 4 vols. fcp. 8vo. with Portrait, and 
Seven other Plates, 20s. cloth ; or bound in morocco, 368. 

MOORE'S POETICAL WORKS; 

Containing the Author's recent Introduction and Notes. Complete in one volume, uniform 
with Lord Byron's and Southey's Poems. Medium 8vo. with a New Portrait, by George 
Richmond, and a View of the Residence of the Poet, 21s. cloth ; or 42s. bound in morocco, 
by Hayday. 

S* Also, an Edition in 10 vols. fcp. 8vo. with Portrait, and 19 Plates, £2, 10s. cloth ; 
bound in morocco, ^£'4. 10s. 

MOORE'S LALLA ROOKH : AN ORIENTAL ROMANCE. 

New Edition. Medium 8vo. illustrated with 18 Engravings finished in the highest style 
of the Art, 21s. cloth ; morocco, 85s ; or, with India Iroof Plates, 42s. cloth. 

MOORE'S LALLA ROOKH : AN ORIENTAL ROMANCE. 

New Edition. Fcp. 8vo. with Four Engravings, firom Paintings by Westall, 10s. 6d. cloth ; 
or, bound in morocco, 14s. 

MOORE'S IRISH MELODIES. 

Illustrated by D. M aclisb, R. A. Imp. Svo. with 161 Designs engraved on Steel, jSS. 3s. bds. ; 
or i^4. 14s. 6a. bound in morocco, by Hayday. Proof Impressions (only 200 copies printed, 
of which a few remain), i^6. 6s boards. 

*^* India Proofs before Letters of the 161 Designs, on Quarter Colombier, in Portfolio (only 
25 copies printed, of which a few remain), 46*31. 10s. 

India Proofs before Lettera of the 51 Large Designs, on Quarter Colombier, in Portfolio 
(only 25 copies printed, of which a few remain), j^l8. 188. 



MOORE'S IRISH MELODIES. 



New Edition. Fcp. Svo. with Engraved Title and Vignette, 10s. cloth ; or, bound in 
morocco, 18s. 6d. 
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MOORE.-THE HISTORY OF IRELAND, 

From the Barliest Kinrs of that Realm down to " ' ' 
4 vols. fcp. 8vo., with Vijpiette Titles, 34*. cloth. 



From the Barliest Kinrs of that Realm down to its Last Chief. By Thomas Moobb, Esq. 



MOORE.-THE POWER OF THE SOUL OYER THE BODY, 

Considered in relation to Health and Morals. By Gborob Moorb, M.D. Member of the 
Royal College of Physicians, London. &c. 2d Edition. Post 8vo. 7s. 6d. cloth. 

MOORE.-THE USE OF THE BODY IN RELATION TO THE 

MIND. By Gborob Moorb, M.D. Member of the Royal College of Physicians, London, 
&c. Post 8to . 9s. cloth. 

MORAL OF FLOWERS (THE). 

3d Edition. Royal 8vo. with 24 beantifiilly>coloared Eng:ravin^, j^l . lOs. half-bound. 

MORTON.-A VETERINARY TOXICOLOGICAL CHART, 

Containing those Agfents known to canse Death in the Horse ; with the Symptoms, Antidotes, 
Action on the Tissues, and Tests. By W. J. T. Morton. 12mo. 6s. in case , on rollers, 8s. 6d. 

MORTON.-A MANUAL OF PHARMACY, 

For the Student in Veterinary Medicine ; containing the Substances employed at the Rojal 
Veterinary College, with an attempt at their classification, and the Pharmacopaoia of that In> 
stitution. By W. J. T. Morton. 3d Edition. 12mo. 10s. cloth. 

MOSELEY.-THE MECHANICAL PRINCIPLES OF Engi- 
neering AND ARCHITECTURE. By the Rev. H. Moselby, M.A. F.R.S., Professor of 
Natural Philosophy and Astronomy in King's College, London ; and Author of " Illnstrations 
of Mechanics," &c. 8vo. with Woodcuts and Diagrams, 24s. cloth. 

MOSELEY.-ILLUSTRATIONS OF PRACTICAL MECHANICS. 

By the Rev. H. Mosblby, M.A., Professor of Natural Philosophy and Astronomy in King's 
College, London ; being the First Volume of the Illustrations of Science by the Professors of 
King's College. New Edition. Fcp. Svo. with numerous Woodcuts, 8s. cloth. 

MOSHEIM'S ECCLESIASTICAL HISTORY, 

Ancient and Modem. Translated, with copious Notes, by Jambs Murdock, D.D. Edited, 
with Additions, by Henry Soames, M.A. Rector of Stapleford-Tawney, Essex. New Edition, 
revised, and continued to the present time. 4 vols. Svo. 48s. cloth. 

MULLER.-INTRODUCTION TO A SCIENTIFIC SYSTEM 

of MYTHOLOGY. By C. O. Mullbr, Author of " The History and Antiquities of the 
Doric Race," &c. Translated from the German by John Leitch. 8vo. uniform with " MCLller's 
Dorians," 12s. cloth. 

MURRAY. -ENCYCLOPJIDIA OF GEOGRAPHY; 

Comprising a complete Description of the Earth : exhibiting its Relation to the Heavmly 
Bodies, its Physical Structure, the Natural History of each Country, and the Industry, Com- 
merce, Political Institutions, and Civil and Social State of all Nations. By Hugh Murray, 
F.R.S.E. : assisted by other Writers of eminence. New Edition. Svo. with 82 Maps, and up- 
wards of 1000 other Woodcuts, ^3, cloth. 

NECKER DE SAUSSURE.-PROGRESSIVE EDUCATION ; 

Or, Considerations on the Course of Life. Translated and abridged from the French of 
Madame Necker Db Saussurb, by Miss Holland. 3 vols. fcp. Svo. I9s. 6d. cloth. 
*»* Separately, Vols. I. and II. 12s. j Vol. III. 7s. 6d. 

NESBIT (A.)-A TREATISE ON PRACTICAL MENSURATION; 

Containing the most approved Methods of drawing Geometrical Figures ; Mensuration of 
Superficies; Land-Surveying; Mensuration of Souds; the use of the Carpenter's Rule; 
Timber Measure, &c. By A. Nbsbit. 12th Edition. 12mo. with nearly 900 Woodcuts, 68. bd. 
KEY. 7th Edition. 12mo. 5s. bound. 

NEWELL (REV. R. H.)-THE ZOOLOGY OF THE ENGLISH 

POETS, corrected by the Writings of Modern Naturalists. By the Rev. R. H. Nbwbll, 
Rector of Little Hormead. Fcp. Svo. with Engravings on Wood, 5s. 6d. cloth. 

NICOLAS.-THE CHRONOLOGY OF HISTORY. 

Containing Tables, Calculations, and Statements indispensable for ascertaining the Dates of 
Historical Events, and of Public and Private Documents, from the Earliest Period to the 
Present Time. By Sur Harris Nicolas, K.C.M.G. Second Edition. Fcp. 8vo. 69. cloth. 
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ORDNANCE MAPS (THE), AND PUBLICATIONS OF THE 

GEOLOGICAL SURVEY OF THE UNITED KINGDOM.— Messrs. Longman and Ck>. have 
been appointed by the Board of Ordnance Aj^ents for the sale of the Maps of the Ordnance 
Survey of Great Britain. Also, sole Arents for the sale of the Maps, Sections, and 
Books of the Geological Survey of the United Kingdom, and of the Moseum of Economic 
Geology, under the t3hief Commissioner of Her Miyesty*s Woods, Works, and Land Revenues. 

*»* Complete detailed Catalogues of both Series may be had on application. 

OWEN. -LECTURES ON THE COMPARATIVE ANATOMY 

AND PHYSIOLOGY OF THE INVERTEBRATE ANIMALS, delivered at the Royal College 
of Surgeons in 1843. By Richard Owbn, F.R.S. Hunterian Professor to the College. From 
Notes taken by William White Cooper, M.R.C.S. and revised by Professor Owen. With 
Glossary and Index. 8vo. with nearly 140 Illustrations on Wood, I4s. cloth. 

%* A Second Volume, (On the Vertebrata) is preparing for publication. 

PARABLES (THE). 

THE PARABLES of OUR LORD, richly illuminated, with appropriate Borders, printed in 
Colours and in Black and Gold ; with a Design from one of the early German Engravers. 
Square fcp. 8vo. uniform in size with the " Sermon on the Mount," 21s. in a massive carved 
binding in the style of the beginning of the Sixteenth Century ; or SOs. bound in morocco 
in the Missal style, by Hayday. [Nearfy ready, 

PARKES.-DOMESTIC DUTIES; 

Or, Instructions to Young Married Ladies on the Management of their Households, and the 
Regulation of their Conduct in the various Relations and Duties of Married Life. By Mrs. 
W. Pabkbs. Sth Edition. Fcp. 8vo. 9s. cloth. 

PATON (A. A.)-SERVIA, THE YOUNGEST MEMBER OF THE 

EUROPEAN FAMILY ; or, a Residence in Belgrade, and Travels through the Highlands and 
Woodlands of the Interior, during the years 1843 and 1844. By Andrew Arch i bald P aton, 
Esq. Post 8vo. with Portrait and Plate, las. cloth. 

PATON (A. A.)-THE MODERN SYRIANS ; 

Or, Native Society in Damascus, Aleppo, and the Mountains of the Druses. Post 8vo. 
10s. 6d. cloth. 

PEDESTRIAN AND OTHER REMINISCENCES, AT HOME 

AND ABROAD. With Sketches of Country Life. By Sylvanus. Post 8vo. with Frontis- 
piece and Vignette, 10s. 6d. cloth. 

PEARSON.-AN INTRODUCTION TO PRACTICAL ASTRO- 

NOMY. By the Rev. W. Pbarson. LL.D. F.R.S., &c., Rector of South KiUworth, 
Leicestershire, and Treasurer to the Astronomical Society of London, a vols. 4to. with 
Plates, ^, 7s. boards. 

PERCIVALL -HIPPOPATHOLOGY ; 

A Systematic Treatise on the Disorders and Lameness of the Horse: with their modern and 
most approved Methods of Cure ; embracing the doctrines of tne English and French 
Veterinary Schools. By W. Pbrcivall, M.R.C.S. Veterinary Surgeon in the 1st life Guards. 
3 vols. 8vo. with Woodcuts. VoL 1, 10s. 6d. ; Vols. 2 and 3, 14s. each, boards. 

PERCIVALL -THE ANATOMY OF THE HORSE; 

Embracing the Structure of the Foot. By W. Pbrcivall, M.R.C.S. 8vo. ^l, cloth. 

PEREIRA.-A TREATISE ON FOOD AND DIET: 

With Observations on the Dietetical Regimen suited for Disordered States of the Digestive 
Organs : and an Account of the Dietaries of some of the principal Metropolitan and other 
Establishments for Paupers, Lunatics, Criminals, Children, the Sick, &c. By Jon. Pbbbira, 
M.D. F.R.S. & LS. Auflior of ** Elements of Materia Medica.*' 8vo. 16s. cloth. 

PERRY (DR. ¥. C.)-6ERMAN UNIVERSITY EDUCATION ; 

Or, the Professors and Students of Germany. To which is added, a brief Account of the 
Public Schools of Prussia ; with Observations on the Influence of Philosophy on the Studies 
of the German Universities. By Waltbb C. Pbbby, Phil. D. of the University of GQttingen. 
ad Edition. ISmo. 4s. 6d. cloth. 

PERICLES. 

A Tale of Athens in the 8Sd Olympiad. By the Author of "A Brief Sketch of Greek 
Philosophy.'* 2 vols, post 8vo. 18s. cloth. 
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PESCHEL (C. F.)-ELEMENTS OF PHYSICS. 

By C. F. Pbschbl, Principal of the Royal Military CoHtf^ Dreaden. Tnnalated from the 
German, with Notes, by B. Wbst. 8 vols. fcp. 8vo. with Diag^ramt and Woodcnta, 91a. cloth. 

{Part 1. The Physics of Ponderable Bodies. Fcp. 8to. 7s. 6d. cloth. 
Part 3. Imponderable Bodies (Lig^ht, Heat, Maipietism, Electricity, and Electro- 
Dynamics). 2 vols. fcp. 8vo. 13s. 6a. cloth. 

PHILLIPS.-AN ELEMENTARY INTRODUCTION TO MINE- 

RAL06Y; comprising a Notice of the Characters and Elements of Minerals; with Aceoimts 
of the Places and Circamstances in which they are found. By William Phillips, F.L.S. 
M.G.S. &c. 4th Edition, anipnented by R. A llan, F. R.S.E. 8vo. with nnmenras Woodcuts, 
I2s. cloth. 

PHILLIPS-FIGURES AND DESCRIPTIONS OF THE 

PALiEOZOIC FOSSILS of CORNWALL, DEVON, and WEST SOMERSET; observed in 
the course of the Ordnance Geoloncal Survey of that District. By John Phillips, F.R.S. 
F.G.S. &c. Published by Order of the Lords Commissioners of II.M. Treasury. 8vo. with 
60 PUites, comprising very nnmerous figures, Os. cloth. 

PHILLIPS.-A GUIDE TO GEOLOGY. 

By John Ph illips, F.R.S.G.S., &c. Fcp. 8vo. with Plates, 68. cloth. 

PHILLIPS.-A TREATISE ON GEOLOGY. 

By John Phillips, F.R.S.G.S., &c. Svols. fcp.Svo. with Vignette Titles and WeodcittSk 
128. cloth. 

PITMAN (REY. J. R.)-A COURSE OF SERMONS 

On some of the chief Subjects in the Book of Psalms ; containing Three or more for each Day 
of the Month : abridged from Eminent Divines of the Established Church. By the Rev. J. R. 
Pitman, A.M. Domestic Chaplain to Her Royal Highness the Duchess of Kent. 8vo. 14s. cL 

PLYMLEY (PETER) -LETTERS ON THE SUBJECT OF THE 

CATHOLICS TO MY BROTHER ABRAHAM, WHO UVES IN THE COUNTRY. By 
Peter Pltmlby. 21st Edition. Post 8vo. 7s. cloth. 

POETS' PLEASAUNCE (THE) ; 

Or, Garden of all Sorts of Pleasant Flowers, which our Pleasant Poets have in past time tor 
Pastime planted : with the right ordering of them. By Eden Warwick. Square crown 
8vo. with very numerous Illustrations on Wood, engraved in the best manner. iJutt readj/, 

POISSON (S. D.)-A TREATISE ON MECHANICS. " 

By S. D. PoissoN. ad Edition. Translated from the French, and illustrated with Explanatory 
Notes, by the Rev. Henry H. Harts, late Fellow of Trinity College, Dublin, a vols. 8vo. 
^\. 88. cloth. 

POPE (ALEXANDER).-THE WORKS OF ALEXANDER POPE. 

Edited by Thomas Roscoe, Esq. With the Author's Life. A New Edition, 8 vols. 8vo. 

{In thepreti, 

PORTER.-A TREATISE ON THE MANUFACTURE OF SILK. 

By O. R. Porter, Esq. F.R.S. Author of " The Progress of the Nation," &c. 1 voL Svo. with 
Vignette Title, and 89 Engravings on Wood, 68. cloth. 

PORTER.-A TREATISE ON THE MANUFACTURES OF 

PORCELAIN AND GLASS. By 6. R. Porter, Esq. F.R.S. Fcp. Svo. with Vignette Title 
and 50 Woodcuts, 6s. cloth. 

PORTLOCK.-REPORT ON THE GEOLOGY OF THE COUNTY 

of LONDONDERRY, and of Parts of Tyrone and Fermanagh, examined and described under 
the Authority of the Master-General and Board of Ordnance. By J. E. Portlock, F.R.S. 
&c. 8vo. with 48 Plates, 248. cloth. 



POWELL.-THE HISTORY OF NATURAL PHILOSOPHY, 

From the Earliest Periods to the Present Time. By Baden Powell, M.A., Savilian Profbtsor 
of Mathematics in the University of Oxford. Fcp. 8vo. Vignette Title, 68. cloth. 

PYCROFT (REV. J.)-A COURSE OF ENGLISH READING, 

adapted to every Taste and Capacity : with Anecdotes of Men of Letters. By the Rev. 
Jambs Pycroft, B.A. Editor of "Virgil, with Marginal References"; Author of ** Latin 
Grammar Practice," and ** Greek Grammar Practice." Fcp. Svo. 6s. 6d. cloth. 

aUARTERLY JOURNAL OF THE GEOLOGICAL SOCIETY 

of LONDON. Edited by David Thomas Ansted, M.A.F.R.S. Fellow of Jesus CoUenL 
Cambridge ; Professor of Geology in King's College, London ; Vice-Secretary of the GeoUK 
gical Society. Svo. 4s. each number, sewed. IPublitked qwtrieri^. 

*«* Vol. I. Svo. with plates and woodcuts, 178. 6d. cloth. 
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QUINET.-CHRISTIANITY IN ITS VARIOUS ASPECTS, 

From the Birth of Christ to the French Revolution. By E. Qui net, of the College of France. 
Translated, with the Author's approbation, by C. Cocks, B.L. l6mo. 3s. sewed. 

RANKE'S HISTORY OF THE REFORMATION. 

Translated by Sarah Austin, Translator of Ranke*s " History of the Popes.*' Vols. 1 and 2. 
8vo. 30s. cloth. %* The 8d Volume is in the press. 

READER (THOMAS).-TIME TABLES 

On a New and Simplified Plan ; to (hcilitate the Operation of Discounting Bills, and the 
Calculation of Interest on Banking and Current Accounts, &c. : shewing, without calcu- 
lation, the Number of Days from every Day in the Year to any other Day, for any period 
not exceeding 885 Days. By Thomas Rbadbr* Post Svo. Hs. cloth ; or 17s. calf lettered. 

REECE.-THE MEDICAL GUIDE, 

For the use of the Clergy, Heads of Families, Seminaries, and Junior Practitioners in Medi- 
cine ; comprising a complete Modern Dispensatory, and a Practical Treatise on the Distin- 
guishing Symptoms, Causes, Prevention, Cure and Palliation, of the Diseases incident to the 
Human Frame. By R. Rebcb, M.D. 16th Edition. Svo. 12s. boards. 

REID (DR.)-ILLUSTRATIONS OF THE PRINCIPLES AND 

PRACTICE of WARMING and VENTILATING, with Preliminary Remarks on Health and 
Length of life. By D. B. Rbid, M.D. F.R.8.E. Svo. with Diagrams and Woodcuts, 16s. cloth. 

REPTON.-THE LANDSCAPE GARDENING & LANDSCAPE 

ARCHITECTURE of the Ute Humphry Rbpton, Esq.; being his entire works on these 
subjects. New Edition, with an historical and scientific Introduction, a systematic Analysis, 
a Biographical Notice, Notes, and a copious alphabetical Index. By J. C. Loudon, F.L.S. &c. 
Svo. with 250 Engravings, and Portrait, SOs. cloth; with coloured plates, ^ez, 6s. cloth. 

REYNARD THE FOX : 

A renowned Apologue of the Middle Age. Reproduced in Rhyme. Embellished throughout 
with Scroll Capitals, in Colours, from Wood-block Letters macle expressly for this work, after 
Designs of the 12th and ISth Centuries. With an Introduction, by Samuel Naylob, late 
of Queen's College, Oxford. Large square Svo. ISs. cloth. 

RIDDLE. -A COMPLETE ENGLISH-LATIN AND LATIN- 

ENGLISH DICTIONARY, compiled from the best sources, chiefly German. By the Rev. 
J. E. Riddle, M.A. 4th Edition. Svo. 31s. fid. cloth. 

Senarately \ "^^ English-Latin Dictionary, 10s. fid. cloth. 
*^ ^ € The Latin-English Dictionary, 21 s. cloth. 

RIDDLE. -A DIAMOND LATIN-ENGLISH DICTIONARY. 

For the Waistcoat-pocket A Guide to the Meaning, Quality, and right Accentuation of Latin 
Classical Words. By the Rev. J. E. Riddle, M.A. New Edition. Royal 32mo. 4s. bound. 

RIDDLE.-ECCLESIASTICAL CHRONOLOGY ; 

Or, Annals of the Christian Church, fiwm its Foundation to the present Time. Containing a 
View of General Church History, and the Course of Secular Events ; the Limits of the 
Church and its Relations to the State: Controversies; Sects and Parties; Rites, 
Institutions, and Discipline: Ecclesiastical Writers, &c. By the Rev. J. E. Riddlb, M.A., 
Author of ** A Complete Latin Dictionary.*' Svo. 15s. oloth. 



RIDDLE.-LETTERS FROM AN ABSENT GODFATHER; 

Or, a Compendium of Religious Instruction for Young Persons. By the Rev. J. £. Riddle, 
M.A. ; Author of " A Complete Latin Dictionary." Fcp. Svo. 6s. cloth. 

RITCHIE (ROBERT.) — RAILWAYS: THEIR RISE AND 

PROGRESS, and CONSTRUCTION. With Remarks on Railway Accidents, and Proposals 
for their Prevention. By Robert Ritchib, Eso. F.R.S. S.A. Civil Engineer, Associate of 
the Institute of Civil Engineers. Fcp. Svo. with Woodcuts and Diagn^wns, 9s. cloth. 

RIVERS.-THE ROSE AMATEUR'S GUIDE ; 

Containing ample Descriptions of all the fine leading varieties of Roses, regularly classed in 
their respective Families ; their History and mode of Culture. By T. Rivers, Jun. 4th Edition, 
corrected and improved. Fcp. Svo. fis. cloth. 

* ,* In this edition onW the most select Tsrieties are described, both old and new ; those of inferior interest have 
been omitted ; and scTeral pages of new matter have been added. 

ROBERTS (aEORGE).-THE LIFE, PROGRESSES, AND RE- 

BELUON of JAMES DUKE of MONMOUTH, to his Capture and Execution; withaAiU 
Aeoowit of the Bloody Assises, and copious Biographical Notices. By Gborgb Roberts. 
2 vols. pOBtSro. with rortrait. Maps, and other Urastrations, 24s. cloth. 



ROBERTS.-AN ETYMOLOGICAL AND EXPLANATORY 

DICnONART of the Terms and Language of GEOLOGY ; detinrned for the eariy Student, 
and those who have not made great progress in the Science. By 6. Robbbti . Fcp. 6e. cloth. 

ROBINSON (JAMES). -THE WHOLE ART OF CURING, 

PICKLING, AND SMOKING EVERY DESCRIPTION OF MEAT AND FISH, according 
to both the British and Forei^ Modes. To which is appended, a Description of the requisite 
Apparatus. By James Robinson, Eighteen Years a Practical Carer. Fcp. 8vo. [Juwt ready. 

ROBINSON-GREEK AND ENGLISH LEXICON TO THE 

NEW TESTAMENT. By E. Robinson, D.D. Author of "Biblical Researches.*' Edited, 
with careful revision, corrections, &c. by the Rev. Dr. S. T. Bloomfibld. 8vo. i8s. cloth. 

ROGERS-TEE VEGETABLE CULTIYATOR; 

Containing a plain and accurate Description of all the different Species of Culinary Vegetables, 
with the most approved Method of Cultivating them by Natural and Artificial Means, and 
the best Modes of Cooking them. Together witn a Description of the Physical Herbs in general 
Use. By J. Rogbbs, Author of " The Fruit Cultivator.'* 2d Edition. Fcp. 8vo. 7s. cloth. 

ROGET (P. M.)-THE ECONOMIC CHESS-BOARD ; 

ig a Chess-Board, provided with a complete set of Chess-Men, for playi „ 

[Tages, or Out of Doors, and for folding up, and carrying in the pocket, without distorbinj 



Being a Chess-Board, provided with a complete set of Chess-Men, for playing Games in 
durrfages, or Out of Doors, and for folding up, and carrying in the pocket, without distnrbing 
the Game. Invented by P. M. Roobt, M.D. and Registered according to Act of ParUaaient. 



New Edition. In a neat foolscap 8vo. case, price 2s. 6d. 

S* This Chess-Board is peculiarly adapted for working out Chess Problems, and for the 
study of published Games and Positions.— Dr. Roget is preparing a Set of Chess Problems to 
accompany his Chess-Board. 

ROME.-THE HISTORY OF ROME. 

(In the Cabinet Cyclopaedia.) 2 vols. fcp. 8vo. with Vignette Titles, 128. cloth. 

ROSCOE.-LIVES OF EMINENT BRITISH LAWYERS. 

By Henby Roscob, Esq. Fcp. 8vo. with Vignette Title, 6s. cloth. 

ROWTON (F.)-THE DEBATER ; 

Being a Series of complete Debates, Outlines of Debates, and Questions for Discussion ; witb 
ample References to the best Sources of Information on each particular Topic. By Fbbdbbic 
RowTON, Lecturer on General Literature. Fcp. 8vo. 6s. cloth. 

SANDBY (REV. G.)-MESMERISM AND ITS OPPONENTS : 

With a Narrative of Cases. By the Rev Gbobgb Sandbt, Jun. Vicar of Flixton, and Rector 
of All Saints with St. Nicholas, South Elmham, Suffolk ; Domestic Chaplain to the Ught Hob. 
the Earl of Abergavenny. Fcp. 8vo. 6s. cloth. 

SANDFORD (REV. JOHN).-PAROCHIALIA. 

Or, Church, School, and Parish. By John Sandfobd, M.A. Vicar of Dunchurch, Chaplain 
to the Lord Bishop of Worcester, and Rural Dean. 8vo. with Woodcuts, 16s. doth. 

SANDFORD.-WOMAN IN HER SOCIAL AND DOMESTIC 

CHARACTER. By Mrs. John Sandfobd. 6th Edition. Fcp. 8vo. 6s. cloth. 

SANDFORD.-FEMALE IMPROVEMENT. 

By Mrs. John Sandfobd. 2d Edition. Fcp. 8vo. 7s. 6d. cloth. 

SCHLEIDEN (PROFESSOR). -PRINCIPLES OF SCIENTIFIC 

BOTANY. By M. J. Schleidbn, Professor of Botany at Jena. Translated by B. Lankes- 
TBB, M.D. F.L.S. 8vo. with numerous Wood Engravings. [Preparing for publicatioH. 

SCOTT.-THE HISTORY OF SCOTLAND. 

By Sir Walteb Scott, Bart. New edition. 2 vols. fcp. 8vo. with Vignette Titles, 12s. cloth. 

SEAWARD.- SIR EDWARD SEAWARD'S NARRATIVE OF 

HIS SHIPWRECK, and consequent Discovery of certain Islands in the Caribbean Sea: with 
a detail of many extraordinary and highly interesting Events in bis Life, from 1733 to 1749. as 
written in his own Diary. Edited by Miss Jane Porter. 3d Edition, with a New Nautical 
and Geographical Introduction. 2 vols, post 8vo. 21s. cloth. 

SERMON ON THE MOUNT (THE). 

Intended for a Birth-day Present, or Gift Book for all Seasons. Printed in Gold and Colean. 
in the Missal style, with Ornamental Borders by Owbn Jones, Architect, and an iUuminatM 
Fktmtispiece bv W. Box all. Esq. A New Edition. Fcp. 4to. in a rich brocaded silk cover. 
21s. ; or bound in morocco, by Hayday, 25s. 
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SELECT WORKS OF THE BRITISH POETS, 

From Ben Jonson to Beattie. With Biofrraphical And Critical Prefacei, by Dr. Aikin . 
A New Edition, with Supplement, by Lucy Aikin ; consisting of additional Selections from 
more recent Poets. Medium 8vo. 188. cloth. 

SELECT WORKS OF THE BRITISH POETS, 

From Chancer to Withers. With Biographical Sketches, by R. Southey, LL.D. 8vo. 30s. 
cloth ; with gilt edges, 81s. 6d. 

The peculiar feature of these two irorks is, that the Poems are printed entire, without mutilation or abridg- 
~ feature not poeaessed by any similar work, and adding obTiously to their interest and utility. 



SHAKSPEARE, BY BOWDLER. 

THE FAMILY SHAELSPEARE; in which nothing is added to the Original Text ; but those 
words and expressions are omitted which cannot with propriety be read aloud. By T. Bowdler, 
Esq. F.R.S. 8th Edition. 8vo. with 36 Illustrations after Srairke, &c. SOs. cloth ; or, with gilt 
edges, 31s. 6d. : or, in 8 vols. Svo. without Illustrations, £\, 148. 6d. boards. 

SHELDON (F.)-THE MINSTRELSY OF THE ENGLISH 

BORDER: being a Collection of Ballads, Ancient, Remodelled* and Original, founded on 
well-known Border-Legends : with illustrative Notes. By Frederick Sheldon. Square 
fcp. Svo. [/« theprcM, 

SHELLEY, &c. -LIVES OF THE MOST EMINENT LITERARY 

MEN OF ITALY, SPAIN, and PORTUGAL. By Mrs. Shelley, Sir D. Brewster, 
J. Montgomery, &c. 3 vols. fcp. Svo. vrith Vignette Titles, 18s. cloth. 

SHELLEY.-LIYES OF MOST EMINENT FRENCH WRITERS. 

By Mrs. Shelley, and others. 2 vols. fcp. 8vo. with Vignette Titles, 12s. cloth. 

SHEPHERD (THE REV. W.)-H0RJ1 APOSTOLIC^ ; 

Or, a Digested Narrative of the Acts and Writings of the Apostles of Jesus Christ. Arranged 
according to Townsend. By the Rev. William Shepherd, B.D. Fcp. Svo. 5s. 6d. cloth. 

SHORT WHIST : 



Its Rise, Progress, and Laws ; with Observations to make any one a Whist Player ; containing 
also the Laws of Piquet, Cassino, Ecart^, Cribbage, Backgammon. By Miyor A * * * ^ *. 
9th Edition. To which are added. Precepts for Tyros. By Mrs. B * * * *. Fcp. Svo. 3s cloth. 



SINNETT.-THE BYWAYS OF HISTORY. 

By Mrs. Percy Sinnett. 2 vols, post Svo. {In thepreti. 

SMITH (GEORGE).-PERILOUS TIMES; 

Or, the Agg^'essions of Antichristian Error on Scriptural Christianity, considered in reference 
to the Dangers and Duties of Protestants. By Gso. Smith, F.A.S. &c. Fcp. Svo. 6s. cloth. 

SMITH (CxEORGE). - THE RELIGION OF ANCIENT 

BRITAIN: or, a Succinct Account of the several Religious Systems which have obtained in 
this Island from the Earliest Times to the Norman Conquest : including an Investigation 
into the Early Progress of Error in the Christian Church, the Introduction of the Gospel into 
Britain, and the State of Religion in England till Popery had gained the ascendancy. By 
George Smith, F.A.S. &c. 2d Edition. Post Svo. 78. 6a. cloth. 

SMITH.-THE ENGLISH FLORA. 

By Sir James Edward Smith, M.D. F.R.S., late President of the Linncan Society»&c. 

6 vols. Svo. ^6*3. 12s. boards. 
Contents :— Vols. I. to IV. The Flowering Plants and the Ferns, j^. Ss. 
Vol. V. Part 1,128.— Cry ptooamia; comprising the Mosses, Hepaticc, Lichens, Characeie, 

and Algae. By Sir W. J. Hooker. , ^ _ , 

Vol. V. Part 2, 12s.— The Fungi— completing the work, by Sir J. W. Hooker, and the Rev. 

M. J. Berkeley, F.L.S. &:c. 

SMITH (S. H.)-THE FEMALE DISCIPLE OF THE FIRST 

THREE CENTURIES of the CHRISTIAN ERA: her Trials and her Mission. ByMrs. Henry 
Smith. Fcp. Svo. 6s. cloth. 

SMITH.-COMPENDIUM OF THE ENGLISH FLORA. 

By Sir J. E. Smith. 2d Edit, with Additions, &c. By Sir W. J. Hooker. 12mo. 78. 6d. cl. 
THE SAME IN LATIN. 5th Edition, 12mo. 7s. 6d. 

SMITH.-AN INTRODUCTION TO THE STUDY OF BOTANY. 

By Sir J. E. Smith, late President of the Linnean Society. 7th Edition, corrected ; in which 
the object of Smithes " Grammar of Botany" is combined with that of the "Introduction." 
By Sir William Jackson Hooker, K.H., LL.D., &c. Svo. with 36 Steel Plates, 16s. cloth ; 
with the Plates coloured, £2, I2s. 6d. cloth. 

SMITH (SYDNEY).-SERMONS PREACHED AT ST. PAUL'S 

Cathedral, the Foundling Hospital, and several Churches in London ; together with others 
addressed to a Country Congregation. By the late Rev. Sydney Smith, Canon Residentiary 
of St. Paul's Cathedral. Svo. 12s. cloth. 
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SMITH.-THE WORKS OF THE REY. SYDNEY SMITE. 

Sd Edition, with Additions. 3 vols. 8yo. with Portrait, S6s. clotb. 

•,• Thin ooUMtion constoto of the author'* contributknu to the Edinburgh Barlew, IMir I^Mnr*fe Lattm mt 

the Catholica, and other miecHlaneous work*. 

SOPHOCLES, BY LINWOOD. 

SOPHOCLIS TRAO(EDIJS SUPERSTITES. Recensait, et brevi adnotatione instntxit 
GuLiBLMUS Liifwooo, A.M. iEdis Christi apod Oxonienses Atamniis. 8vo. 16t. cloth. 

SOUTHEY'S (ROBERT) COMPLETE POETICAL WORKS; 

Containing all the Author's last Introductions and Notes. Complete in one Tolnm^ witli 
Portrait and View of the Poet*s Residence at Keswick, uniform with Bfton's and Moored 
Poems. Medium 8vo. 21s. cloth ; or 4Ss. bound in morocco, by Hayday. 
Also, an Edition in 10 vols. fcp. 8vo. with Portrait and 10 Plates, ^n. 10s. cloth ; BMirooco, jtf4.10i. 

SOUTHEY (ROBERT). -OLIVER NEWMAN : 

A New Engfland Tale (unfinished). With other Poetical Remains. By the late RoBBwr 
South BT. Fcp. 8vo. Ss. cloth. 

SOUTHEY (ROBERT) -THE DOCTOR, &c. 

5 vols, post 8vo. J0^. 128. 6d. cloth.— Also, 

THE DOCTOR, &c. Vol. VI. From the Papers of the Ute Robert Sonthey. Edited by 
his Son-in-Law, the Rev. John Wood Wartbk. Post 8vo. (in ikepreM. 

SOUTHEY (ROBERT). - THE LATE MR. SOUTHEY'S 

COMMON-PLACE BOOK ; comprisins: his Readinn and Collections in History. BiainnBphy» 
Manners and Literature, Voyag^es and Travels, ftc. &c. ; systematically arranffed. 

[In tkepreu. 



SOUTHEY.-THE LIFE OF WESLEY; 

And Rise and Progress of Methodism. By Robbrt Southbt, Esq. Limu, so exmnm, wiui 
Notes by the late Samuel Taylor Colerid^, Esq., and Remarks on the life and Character of 
John Weslev, by the late Alexander Knox, Esq. Edited by the R^. Chablbs Cuthbiet 
South by, A.M. Curate of Cockermouth. 2 vols. 8vo. with 2 Portraits, 28s. cloth. 

SOUTHEY, &c. -LIVES OF THE BRITISH ADMIRALS; 

With an Introductory View of the Naval History of Eng^land. By R. Southbt, Esq. and 
R. Bbll, Esq. 5 vols. fcp. 8vo. with Vig^nette Titles, £1. 10s. cloth. 

SPIRIT OF THE WOODS (THE). 

By the Author of ** The Moral of Flowers." 2d Edition. Royal 8vo. with 38 beautiftilly- 
coloured Engnravings of the Forest Trees of Great Britain, £1, lis. 6d. cloth. 

SPOONER.-A TREATISE ON THE STRUCTURE, FUNC- 

TIONS, and DISEASES of the FOOT and LEO of the HORSE; compr^endinr the Com* 
parative Anatomy of these parts in other Animals, embracing^ the snoject of bhoeing and 
the proper Treatment of the Foot; with the Rationale and Effects of various ImporUnt 
Operations, and the best methods of performing them. By W. C Spoonbb, M.R.V.C* 
12mo. 7s. 6d. cloth. 

STABLE TALK AND TABLE TALK; 

or, SPECTACLES for YOUNG SPORTSMEN. By Habry Hibotbb. 2 vols. Svo. with 
Portrait, 24s. cloth. 

" This work will become a great faTovrite with all persons who are connected with the turf, the chaae, mad ftt 

world of manly sports. It is written in a pleasant, off>hand, dashing manner, and contains an < Tff * n ffiti> Tutotj 

of information and entertaining matter."— Wbbklt Dispatch. 

STEBBIN6.-THE HISTORY OF THE CHRISTIAN CHURCH, 

from its Foundation to a.d. 1492. By the Rev. H. Stbbbing, M.A. &c. 2 vols. fcp. 8vo. 
with Vig:nette Titles, 12s. cloth. 

STEERING (REV. H.)-THE HISTORY OF THE CHURCH 

of CHRIST, fi-om the Diet of Ans^sbursr, 1530, to the Eighteenth Century; originally designed 
as a Continuation of Milner*s *^ History of the Church of Christ.** By the Rev. Hbnkt 
Stbbbing, D.D. 8 vols. Svo. 36s. cloth. 

STEBBING.-THE HISTORY OF THE REFORMATION. 

By the Rev. H. Stbbbing. 2 vols. fcp. Svo. with Vignette Titles, 12s. cloth. 

STEEL^S SHIPMASTER'S ASSISTANT : 

Compiled for the use of Merchants, Owners and Masters of Ships, Officers of Customs, andaU 
Persons connected with Shipping or Commerce : containing the Law and Local Regulatioiui 
affecting the Ownership, Charge, and Management of Ships and their Cargoes ; together with 
Notices of other Matters, and all necessary information for Mariners. New Edition, rewritten 
throughout. Edited by Graham Willmorb, Esq. M.A. Barrister-at-Law ;— The CustomB 
and Shipping Department, by George Clements, of the Customs, London, Compiler of 
"The Customs Guide;— The Exchanges, &c. and Naval Book-keeping, by William Tatb. 
Author of " The Modem Cambist.** Svo. 28s. cloth ; or, 29s. bound. 



STEPHENS.-A MANUAL OF BRITISH COLEOPTERA; 

Dr, BEETLES: containing a Description of all the Species of Beetles hitherto ascertained to 
inhabit Great Britain and Ireland, &c. With a Complete Index of the Genera. By J. F. 
Stephens, F.L.S. Author of " Illustrations of £ntomoK>g:y." Post 8vo. 148. cloth. 

SWAINSON -A PRELIMINARY DISCOURSE ON THE 



STUDY OF NATURAL HISTORY. By W. 
A Treatise ON THE Natural History and 

Classification of Animals. By W. 

Swainson, Esq. Fcp. 8vo. 6s. 
Natural History and Classification 

OF Quadrupeds. By W. Swainson, Esq. 

Fcp. 8vo. with Woodcuts, 6s. cloth. 
Natural History and Classification of 

Birds. By W. Swainson, Esq. 2 vols. 

fcp. 8yo. with 300 Woodcuts, 128. cloth. 
History and Natural Arrangement of 

Insects. By W. Swainson, Esq., and W. 

E. Shuckard, Esq. Fcp. 8vo. 6s. cloth. 
Animals in Menageries. By W. Swainson, 

Esq. Fcp. Svo. Virnette Title and numerous 

Woodcuts, 6s. cloth. 



Swainson, Esq. Fcp. Svo. 6s. cloth. 
Natural History and Classification 
OF Fish. Amphibians, AND Reptiles. By 
W. Swainson, Esq. 2 vols. fcp. Svo. 12s. 

Habits and Instincts of Animals. By 
W. Swainson, Esq. Fcp. Svo. with Vignette 
and numerous Woodcuts, 6s. cloth. 

A Treatise on Malacology ; or, the Natu- 
ral Classification of Shells and Shell-fish. 
By W. Swainson, Esq. Fcp. Svo. 6s. cloth. 

A Treatise on Taxidermy; with the Bio- 
graphy of Zoologists, and Notices of their 
Works. By W. Swainson, Esq. Fcp. Svo. 6s. 



SWITZERLAND -THE HISTORY OF SWITZERLAND. 

(In the Cabinet Cyclopaedia.) Fcp. Svo. with Vignette Title, 6s. cloth. 

TATE -AN EPITOME OF NAVAL BOOK-KEEPING, 

According to the Practice of Mercantile Book-keeping, by Double and Single Entry ; shewing 
the Principles and Forms of Entries, with the Arrangement of a Set of Books^ and the Mode 
of Making-up the Accounts of Owners, Captains, and Consignees of Vessels m the Merchant 
Service. By William Tate, Author of "The Modem Cambist," &c. Svo. 58. cloth. 

TATE.-HORATIUS RESTITUTUS; 

Or, the Books of Horace arranged in Chronological Order, according to the Scheme of Dr. 
Bentley, ftt>m the Text of Gesner, corrected and improved. With a Preliminary Dissertation, 
very much enlarged, on the Chronology of the Works, on the Localities, and on the Life and 
Character of that Poet. By the Rev. Ja mbs Tate, M. A. 2d Edition. Svo. 12s. cloth. 

TATE.-THE CONTINUOUS HISTORY OF THE LIFE AND 

WRITINGS OF ST. PAUL, on the basis of the Acts ; with Intercahiry Matter of Sacred 
Narrative, supplied from the Epistles, and elucidated in occasional Dissertations : with the 
Hone Faulinse of Dr. Paley, in a more correct edition, subjoined. By Jambs Tate, M.A. 
Canon Residentiary of St. Paul's. Svo. with Map, 13s. cloth. 

TAYLER (REV. CHARLES B.)-¥ARGARET ; 

Or, the Pearl. By the Rev. Charles B. Tayler, M.A. Rector of St. Peter's, Chester, Author 
of ** May Yon Like It," ** Records of a Good Man's Life," &c. 2d Edition. Fcp. Svo. 6s. cloth. 

TAYLER (REV. CHARLES B.)-LADY MARY; 

Or, Not of the World. By the Rev. Charles B. Tayler, Rector of St Peter's, Chester; 
Author of ** Margaret, or tne Pearl," &c. Fcp. Svo. 6s. 6d. cloth. 

TAYLER (REV. C. B.) -TRACTARIANISM NOT OF GOD: 

Sermons. By the Rev. C. B. Ta ylkr, M.A. Rector of St. Peter's, and Evening Lecturer of 
St. Mary's, Clhester ; Author of ** Records of a Good Man's Life," &c. Fcp. Svo. 66. cloth. 

TAYLER (REV. C. B.)-DORA MELDER; 

A Story of Alsace. By Meta Sander. A Translation. Edited by the Rev. C. B. T&yler, 
Author of ** Records of a Good Man's Life," &c. Fcp. Svo. with two Illustrations, 7s. cloth. 

TAYLOR (JEREMY).-BISHOP JEREMY TAYLOR'S WORKS. 

With the. References verified. A New and thoroughly-revised Edition. 

%* This Work is in the hands of a competent Editor at Oxford, and will be published in 
volumes, price 10s. 6d. each ; to be completed in 12 volumes, each of 600 closely-printed pages, 
publishedT at intervals of two months. The first volume will probably be published in January 
1847* Subscribers' Names received by .the Proprietors, and all BookseUers. 

TAYLOR.-THE STATESMAN. 

By Henry Taylor, Esq., Author of ** Philip Van Artevelde." 12mo. 68. 6d. boards. 



80 NEW WORKS AND NEW EDITIONS 



THIRLWALL.-THE HISTORY OF GREECE. 

By the Right Rey. the Lord Bishop of St. David's (the Rev. Connop Tbirlwall). A New 
Edition, revised ; with Notes. Vols. 1 to 8, demy 8vo. with Maps, 36s. cloth. To be 
completed in 8 volumes, price 128. each. (Vol, 4UiH the press. 

%* Also, an Edition in 8 vols. fcp. 8vo. with Vignette Titles, ^2. 8s. cloth. 

THOMSON'S SEASONS. 

Edited bv Bolton Cornbt, Esq. Illustrated with Seventy-seven Designs drawn ou Wood, 
by Members of the Etching CInb. Engraved by Thompson and other eminent Engravers. 
Square crown 8vo. uniform with " Goldsmith's Poems," 21s. cloth ; or, bound in morocco, 
by Hayday, S6s. 

THOMSON.-THE DOMESTIC MANAGEMENT OF THE SICK 

' ROOM, necessary, in Aid of Medical Treatment, for the Cure of Diseases. By Anthony 
ToDD THOMSON, M.D. F.L.S. &c. 2d Edition. Post 8vo. 10s. 6d. cloth. 

THOMSON.-AN ELEMENTARY TREAT [SE ON ALGEBRA, 

Theoretical and Practical. By James Thomson, LL.D. Professor of Mathematics in the 
University of Glasgow. 2d Edition, lamo. 5s. cloth. 

*^* A KEY to this work is in the press. 

THOMSON (JOHN).-TABLES OF INTEREST, 

At Three, Four, Fonr-and-a-Half, and Five per Cent., from One Pound to Ten Thousand, and 
from One to Three Hundred and 2^ixty•five Days, in a regular progression of single Days; 
with Interest at all the above Rates, from One to Twelve Months, and fh)m One to Ten Tears. 
Also, numerous other Tables of Exchanges, Time, and Discounts. By John Thomson, 
Accountant in Edinbni^h. 12mo. 88. bound. 

THOMSON -EXPERIMENTAL RESEARCHES ON THE FOOD 

of ANIMALS and the FATl'ENING of CATTLE: with Remarks on the Food of Man. By 
Robert Dundas Thomson, M.D. of the University of Glasgow. Fcp. 8vo. 5s. cloth. 

THORNTON (W.T.)-OVER-POPULATION AND ITS REMEDY; 

Or, an Enquiry into the Extent and Causes of the Distress prevailing among the Labouiinf 
Classes of the British Islands, and into the Means of Remedying it. By Wiluam Thomas 
Thornton. 8vo. lOs. 6d. cloth. 

" We look upon thia tm one of the most important books that has appeared for many Tears. It is the work of an 
acute and comprehensive thinker, who speaks not only out of the abundance ot the heart, but out of the falnnaa of the 
understanding."— Mottxnfo Chronicce. 

TISCHENDORF.-CONSTANTINE TISCHENDORFS TRA- 

YELS in the EAST. Translated from the German. l6mo. uniform with the cheap authorised 
English Translations of the Works of Michelet and Quinet. [In the press, 

TOMLINE (BISHOP).- AN INTRODUCTION TO THE STUDY 

OF THE BIBLE : containing Proofs of the Authenticity and Inspiration of the Holy Scrip- 
tures; a Summary of the History of the Jews; an Aero ant of the Jewish Sects j| and a 
brief Statement of the Contents of the several Books of the Old Testament. By Gbobob 
ToMLiNB, D.D. F.R.S. aoth Edition. Fcp. 8vo. 6s. 6d. cloth. 

TOMLINE (BISHOP).-ELEMENTS OF CHRISTIAN THEO- 

LOGY; containing Proofs of the Authenticity and Inspiration of the Holy Scriptures; a 
Summary of the Histonr of the Jews ; a brief Statement of the Contents of the several 
Books of the Old and New Testaments ; a short Account of the English Translations of the 
Bible, and of the Liturgy of the Church of England ; and a Scriptural Exposition of the 
Thirtjr-nine Articles of Religion. By Georob Tomline, D.D. F.R.S. Uth Edition^ with 
Additions, by Henry Stebbinq, D.l). 2 vols. 8vo. 2ls. cloth. 

TOMLINS.-A POPULAR LA¥ DICTIONARY; 

Familiarly explaining the Terms and Nature of English Law ; adapted to the comprehension 
of persons not educated for the le^al profession, and affording information peculiarly usefUl 
to Magistrates, Merchants, Parochial Officers, and others. By Thomas Edlynb Tomlins, 
Attorney and Solicitor. Post 8vo. IBs. cloth. 

TOOKE.-A HISTORY OF PRICES ; 

With reference to the Causes of their principal Variations, from 1792 to the Present Thne . 
Preceded by a Sketch of the History of the Corn Trade in the last Two Centuries. By Thomas 
Tookb, Esq. F.R.S. 3 vols. &vo. ^2. 8s. cloth. 

*«* Separately, Vols, l and 2, 36s. ; Vol. 3, 128. 

TOWNSEND (CHARLES). - THE LIVES OF TWELVE 

EMINENT JUDGES of the LAST and of the PRESENT CENTURY. By W. CHAmi.«B 
TowNSBND, Esq. A.M. Recorder of Macclesfield ; Author of *< Memohrs of the Houie itf 
Commons.'* 2 vols. 8vo. 28s. cloth. 
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TROLLGPE (REV. ¥.)-ANALECTA THEOLOGICA : 

A Critical, Pbilolc^ical, and Exegetical Commentary on the Nevr Testament, adapted to the 
Greek Text : compiled and digested fh)m the most approved sourcesi British and Foreign, and 
so arranged as to exhibit the comparative weight of the different Opmions on Disputed Texts. 
By the Rev. William Trollops, M.A. New Edition. 2 vols. 8vo. adrl. las. cloth. 

TURNER.-THE HISTORY OF ENGLAND, 

From the Earliest Period to the Death of Elizabeth. By Sharon Turner, Esq. F.A.S. 
R.A.S.L. New Editions. 12 vols. 8vo. j£'8. Ss. cloth.^Or, separately, 

THE HISTORY of the ANGLO-SAXONS. 3 vols. 8vo. 46r2. 5s. boards. 

THE HISTORY of ENGLAND during the MIDDLE AGES. 5 vols. 8vo. jgZ, bds. 

THE HISTORY of the REIGN of HENRY Vlll. 2 vols. Rvo. 26s. boards. 

THE REIGNS of EDWARD VI., MARY, and ELIZABETH. 2 vols. 8vo. 32s. bds. 

TURNER (SHARON) -RICHARD III.: A POEM. 

By Sharon Turner, Esq. F.S.A. and R.A.S.L. Author of " The History of the Anglo- 
Saxons," ** The Sacred History of the World," &c. Fcp. 8vo. 7s. 6d. cloth. 

TURNER.-THE SACRED HISTORY OF THE WORLD, 

Philosophically considered. BySuARON Turner, F.S.A. R.A.S.L. New Edit. 3vl8.8vo.42s.cl. 

TURNER.-A TREATISE ON THE FOOT OF THE HORSE, 

And a New System of Shoeing, by one-sided nailing ; and on the Nature, Origin, and Symptoms 
of the Navicular Joint Lameness, with Preventive and Curative Treatment. By Jambs 
Turner, M.R.V.C. Royal 8vo. 7s. 6d. boards. 

TURTON'S (DR.) MANUAL OF THE LAND AND FRESH- 

WATER SHELLS of the BRITISH ISLANDS. A New Edition, thoroughly revised and with 
considerable Additions. By John Edward Gray, Keei>er of the Zoological Collection in 
the British Museum. Post 8vo. with Woodcuts, and 12 Coloured Plates 15s. cloth. 

TWISS (DR. T.)-THE OREGON QUESTION EXAMINED, 

In respect to Facts and the Law of Nations. By Travers Twirs, D.C.L. F.R.S. Professor of 
Political Economy in the University of Oxford, and Advocate at Doctors* Conimons. 8vo. with 
Maps of North America and the Oregon Territory, 12s. cloth. 

TYTLER (PROF.) - PROFESSOR TYTLER'S ELEMENTS 

OF GENERAL HISTORY, Ancient and Modern, with Dr. Narss' Continuation. A 
New Edition, revised and continued to the Death of William IV. 8vo. with 7 Maps, 
14s. cloth. ■ 

URE.-DICTIONARY OF ARTS, MANUFACTURES, & MINES ; 

Containing a clear Exposition of their Principles and Practice. By Andrew Ure, M.l). 
F.R.S. M.G.S. M.A.S. Lond.; M. Acad. N.L. Philad. ; S. Ph. Soc. N. Germ. Hanov. ; Mulii. 
&c. &c. Sd Edition, corrected. 8vo. with 1,240 Engravings on Wood, 508, cloth. -A1:k>, 
SUPPLEMENT of RECENT IMPROVEMENTS. 2d Edition. 8vo. with Woodcuts, 14s. cloth. 

VON ORLICH (CAPT.)-TRAVELS IN INDIA; 

Including Scinde and the Punjab,in 1842 and 1843. By Capt.LEOPOLD Von Orlich. Translated 
from theGermna, by H. Evans Lloyo, Esq. 2 vols. 8vo. with coloured Frontispieces, and 
numa-ous Illustrations on Wood, 25s. cloth. 

¥ALFORD (J. E.)-THE LAWS OF THE CUSTOMS, 

Compiled by Direction of the Lords Commissioners of Her Mi^esty's Treasury, and published 
under the Sanction of the Commissioners of Her Majesty's Customs ; with Notes and a 
General Index. Edited by J. G. Walford, Esq. Solicitor for the Customs. 8vo. 10s. 6d. cloth. 

WALKER'S PRONOUNCING DICTIONARY OF THE ENGLISH 

LANGUAGE, adapted to the present State of Literature and Science. By B. H. Smart, 
Author of "Theory and Practice of Elocution," &c. 2d Edition. To which are now added, 
an enlarged Etymological Index ; and a Supplement, containing nearly 3000 Words not in- 
cluded in the previous edition of the Dictionary. 8vo. 15s. cloth. 

*«* The Supplement, with the Etymological Index, may he had separately. 8vo. 3s. 6d. swd. 

(S^ Walker's Pronouncing Dictionary Epitomised, by Smart. New Edition. l6mo. 7s. 6d. cl. 

WALKER (6E0.)-CHESS STUDIES; 

Comprising One lliousand Gaiiies of Chess, as really played by the first Chess Players ; 
forming a complete Encyclopedia of Reference, and presenting the greatest Collection extant 
of line specimens of strategy in every stage of the Game. Selected and arranged by Gkoroe 
Walker, Author of " Chess made Easy," &c. 8vo. 10s. 6d. sewed. 

WARDLAW -DISCOURSES ON THE PRINCIPAL POINTS 

OF THE SOCINIAN CONTROVERSY— the Unity of God, and the Trinity of Persons in the 
Godhead ; the Supreme Divinity of Jesus Christ ; the Doctrine of the Atonement ; the Christian 
Character^ &c. By Kalfu Warolaw, D.D. 6th Edition, 8to. 15s. cloth. 
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WATERTON.-ESSAYS ON NATURAL HISTORY, 

Chiefly Ornithology. By Charlbs Waterton, Esq., Author of " Wanderings in South 
America.'* With an Autobiography of the Author, and a View of Walton HalL New 
Edition. Fcp. 8vo. 8s. cloth. 
SECOND SERIES. With Continuation of Mr. Watbrton's Autobiography. New Edition. 
Fcp. 8vo. with Vignette by T. Creswick, A.R.A. 68. 6d. cloth. 

WATTS (A. A.)-ALARIC WATTS' POETRY AND PAINTING. 

LYRICS OF THE HEART ; with other Poems. By Alaric A. Watts. lUustntted by Forty 
hig[hly finished Line-Engravings, from the Designs of many of the most celebrated modem 
Pamters. by some of the most eminent Engravers of the age. Square crown 8vo. printed and 
embellished uniformly with Rogers*s "Italy" and "Poems," 318. 6d. boards; or proof 
impressions, 638. boards; proofs before letters, on quarto colombier, India paper, (only 10 
copies printed), ^5. 58. [/» the pret. ' 

WEBSTER -AN ENCYCLOP JIDIA OF DOMESTIC ECONOMY; 

Comprising such subjects as are most immediately connected with Housekeeping : as. The 
Construction of Domestic Edifices, with the modes of Warming, Ventilating, and lighting 
them— A description of the various articles of Furniture, with the nature of their Materials- 
Duties of Servants, &c. &c. &c. By Thomas Wkbstbr, F.G.S. &c. ; assisted by the late 
Mrs. Parkes, Author of " Domestic Duties." 8vo. with nearly 1,000 Woodcut^. 508. cloth. 

WEIL (DR. G.)-THE BIBLE, THE KORAN, AND THE 

TALMUD; or. Biblical Legends of the Mussulmans, compiled from Arabic Sources, and 
compared with Jewish Traditions. By Dr. G. Wbi l, Librarian of the University al Heidelberg, 
Fellow of the Asiatic Society of Pans, &c. Transited from the German, with Occasional 
Notes. Post 8vo. 7b. 6d. cloth, 

WELSFORD (HENRY.)-ON THE ORIGIN AND RAMIFICA- 

TIONS of the ENGLISH LANGUAGE ; preceded by an Inquiry into the Primitive Seats, 
Eariy Migrations, and Final Settlements of the principal European Nations. By Hbmrt 
Welsford. 8vo. IDs. 6d. cloth. 

WESTWOOD (J. 0.)-AN INTRODUCTION TO THE MODERN 

CLASSIFICATION OF INSECTS ; founded on the Natural Habits and compounding Organi- 
satiou of the different Families. By J. O. Wbstwood, F.L S. &c. &c. &c 3 vols. 8vo. with 
numerous Illustrations, £2. 7s. cloth. 

WHITLEY (DR. J.)-THE LIFE EVERLASTING: 

In which are considered— the Intermediate Life, the New Body and the New World, the Man 
in Heaven, Angels, the Final Consummate Life. By JoiIn Whitley, D.D. Rector of Bally- 
mackey, and Chancellor of KiUaloe. 8vo. 98. cloth. 

WILBERFORCE (W.)-A PRACTICAL VIEW OF THE Pre- 
vailing RELIGIOUS SYSTEMS of PROFESSED CHRISTIANS, in the Higher and 
Middle Classes in this Country, contrasted with Real Christianity. By Wm Wilbbbvobos. 
Esq. M.P. 17th Edition. 8vo. 8s. boards.— 20th Edition. Fcp. 8vo. 4s. 6d. cloth. 

WILLIS (N. P.)-DASHES AT LIFE WITH A FREE PENCIL. 

By N. P. Willis, Esq. Author of ** Pencillings by the Way/' ficc. 3 vols, post 8vo. 318. 6d. 

WILLOTIGHBY (LADY).-A DIARY, 

Purporting to be by the LADY WILLOUGHBY, of the Reign of Charles I. ; embracing some 
Passages of her Domestic History from 1635 to 1648. Produced in the style of the period to 
which the Diary refers. 3d Edit. Square fcp. 8vo. 8s. boards; or 188. in morocco by Hayday. 

WINTER (J. W.)-THE HORSE IN HEALTH AND DISEASE : 

Or, Suggestions on his Natural and General History, Varieties, Conformation, Paces, Age, 
Soundness, Stabling, Condition, Training, and Shoeing. With a Digest of Veterinary PrtM^ice. 
By James W. Winter. M.R.C.V.S.L. Member of the Association Littdraire d'E^ypte, late 
Veterinar> Surgeon to Mehemet Aii and Ibrahim Pasha. 8vo. 10s. 6d. cloth. 

ZOOLOGY OF THE VOYAGE OF H.M.SS. EREBUS AND 

TERROR. Under the Command of Capt. Sir James Clark Ross, R.N. F.R.S. dorinic. the 
years 1839, 40, 41, 42, 43. Published by Authority of the Lord's Commissioners of the 
Admiralty. Edited by John Richardson, M.D. F.R.S. &c. ; and John Eowabo Qk.iY, 
Esq. F.R.S. Parts I. to X. royal 4to. with numerous coloured and plain Plates, lOa. — ^ 



ZUMPT (PROF.) -A GRAMMAR OF THE LATIN LANGUAGE. 

Qy C. G. ZuMPT, Ph. D. Professor in the University of Berlin, and Member of the Royal 
Academy of Berlin. Translated from the Ninth Edition of the orijginal, and adaptad fbr tlie 
use of English Students, by L. Schmitz, Ph. D., Rector of the High School of Edinburgh; 
with many Additions and Corrections communicated by the Author. &vo, 14s, cloth* 

WlLkUK ANDUOILVT, SKtNMitt STEEZT, a>0\YHlLL , LONDON. 
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